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foremost automobiles, ore finding in 
the V-12 a new conception of motoring 
luxury. In fact, a V-12 demonstration, 
almost without exception, makes con- 
ventional conceptions of perform: 
ance and luxury seem commonplace, 
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«+ prevents knocks 


OW would you like to rid your 
car of that noisy carbon habit 
quiet those persistent knocks and 
clicks for good and all? 
pyltseam be done—and easily, oo 
ny, equipping your engine with a 
Cylolator Overhead Oiler. 

This oiler not only keeps carbon in 
‘a softened condition—prevents the 
traits which ose the pe god 
loosens existing deposits so that they 
ee Sue throes Weert It Ged 

ceps valves. from sticking, spat 
plugs free of carbon. 

The Cylolator performs another 
vitally important duty. Te eliminates 
the grating, grinding wear that knocks 
miles of service from your motor each 
time you use the starter. 

With the first downward stroke of 
the piston the Cylolator sprays into 

‘ylinger top suficien ot lub 
re the bone dry cylinder walls and 
istons until crankcase oil has time to 
splash up. 
he Cylolator also makes starting 

saves your battery and im- 
proves compressio 

Tt is the only overhead oiler which 
gives at all times a supply of oil pro- 

ntionate to the needs of the cylin- 
ders. Ualie now overhead ors 
has a one pint capacity instead of 2 
‘one-half pint, 

‘The Cylolator is attractive in de- 
sign and durable in construction. Its 

bowl is protected by a chrome- 
plated case. All metal parts are highly 
Fesistant to corrosion. 

‘The Cylolator costs but $15.00 
complete with attaching fittings. Let 
tus send you a booklet which explains 
by text and diagrams the working 
Brinciple ofthe Cylolater Motor Im- 
provements, Inc., 357 Frelinghuysen 
‘Ave., Newark, N. J. 
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HE telephone on George Lambert's 
‘desk rang insistently. With a gesture 
ff annoyance, fhe put aside the bluc- 


print he was studying, and picked up the 
receiver. “Yes, Lambert speaking. oh, 
hallo Steve, how's the boy?" Glad to hear it, 
feeling preity good myself. What's that— 


sell me more insurance? I should say not! 
T've got all I can do to support my own 
family without trying to keep your firm 
from going bankrupt—but T'l let you blow 
me to lunch, if that'll do you any good. Yes, 
‘make it today, and it will be a threesome 
fas T have a date already, with my brother 
Dave. Meet us at the usual place, about 
twelve-fifteen .... right . .. goodbye. 

"Alter the three’ men bad ‘exchanged. greet 
ings and placed themselves at the table, 
Stephen Dorrance said, "I know you two will 
balk at my talking shop...” 

“I ‘certainly shall!” inierrupted George 
Lambert. “Here we are at a lite sociable 
Junch, and right off the bat you start on 
Insurance, Is there no justice?” 

“But ail the same," continued Dorrance, 
as if no Interruption had occurred, “there's 
| new form of policy being written’ by most 
ff the large companies that is really worth 
Tistening to. Of course, if George is serious, 
T'don't have to discuss it now 

"Nonsense, Steve,” put in Dave Lambert, 
the elder of the two brothers, “I'm inter- 
casted in what you have to say. I've always 
been fascinated by the possibilities of insur- 
ance as it's sold today, And, as for Georse, 
he's just nursing one of ‘his occasional 


rouche. Big family mam stall, dont you 

George grinned good-naturedly. “All right 
Dorrance,” he said, "but make it short and 
don't try to sell mc* anything.” 


into great favor recently and most of the 
large companies are writing it in one form or 
inother.. The general name given to it is 
lly Income Plan’ I'd like to make one 
| point clear right now. This plan diflers 
From other types of insurance in that it 
should not be considered strictly as insurance 
You don't buy it—and we don't sell by 
the thousand dollar unit of insurance, 1 
look upon it as an investment, unique in the 
investment field because of two things. Fist, 
because it takes into account, as do all insur- 
ance plans, and few s0-calied investments, 
the buman element and the personal need 
Second, because its a means of providing a 
maximum income on the smallest’ amount of 
“Very well," interrupted George, with a 
poor attempt’ at gruffness, “but k's have 
Ket 'speechmaking and more facts, Mr. Dor- 
“A litle patience, Mr. Lambert, and youl 
get all the facts you want, before I'm fin- 
ished. The Family Income Plan is an invest- 
ment for men interested in providing a maxi- 
‘mum income for dependents in the years 


‘which they are most likely to need it. As T 
said before, the plan varies slightly, accord- 
ing to the’ company issuing it, Now I'm 


going to describe ‘one plan in particular 
Because I believe it to be best suited to the 
example T have in mind’ turned to 
George and smiled 

“Ts it my turn now?” the Intter asked, 
“Because, if it i, I just want you to know 
that T refuse to be taken for an example. It 
looks like an out-and-out frame-up to me 

“Go ahead, Steve,” joined in Dave Lam- 
bert. “If George makes a good example, you 


for 20 Years 
STMENT 


have my, permission as an older brother to 
use him.” 

‘The three of them laughed, and Dorrance 
continued, "I won't use your mame, George, 
if you'll ‘et_me have your circumstances, 
‘They're perlect for this case. Let's suppose 
that a certain Mr, X, like you, is married 
thirty years old and also has a’ daughter of 
four and a little boy of two. In the next 
twenty years or so, his family needs will be 
at their maximum," because the children will 
not only be entirely dependent, but will also 
have to be educated, as well,’ If he should 
hhave the misfortune to die within that 
period, his family would necd at least $200 
month on which to live. However, he hi 
already made some investments, and knows 
as defnitely as is humanly possible that he 
will be in a position to increase these hold- 
ings within the next five years or more, 
Figuring down to the last penny, he arrives 
at the conclusion that he still needs to create 
4 principal that. will bring in $100 a month, 
to make up the required $200. Calculating 
fon a S% yield, he would have to set up an 
investment of $24,000 more to do this Under 


“Exactly,” replied Dorrance, “Under this 
plan T-can sell him an investment yielding 


12% a year, guaranteed for twenty years 
from the time he buys it, in event of his 
death during that twenty. 'years.” 

“Twelve percent a year! broke in Dave, 
But that’s abnormal; how is it done?” 

“T haven't the time to explain that now, 
and there really: n't any need of doing It, 

Steve. “As long as it bas the kuai 


to yield $100 a month, at 12%. But in this 
case, instead of actually laying out. the 
$10,000, he buys that amount of life or 
endowment, or any other form of perm: 
nent insurance, “In return for that, plus an 
extra yearly premium, is Ienefciary sets 
the twenty year guaranteed income of $100 
a month.” 
George Lambert looked up and said, “Of 


course, the hitch there liew in. the extra 
premim, 
“T was coming to. that," replied Steve, 


“but first Jet me finish explaining the terms 
‘of the policy. In event of his death within 
twenty years after the policy is issued, his 
‘wile gets a monthly incame of $100’ for 
twenty years from date of issue, In addi- 
ton, $10,000—or the face value of the poly 
i’ returned in cash to the wile alter the 
twenty years. Ifthe insured lives. after 
cighteen years, the extra premium is dropped 
fat the nineteenth year and reverts to the 
Straight rate for whatever form of insurance 
was taken out, 

‘Mr. X, at thirty, would pay for $10,000 
Ordinary "Life Insirance an average net 
premium per year, over the eighteen. year 
period I just mentioned, of $160.30. Now, 
Te'this same Mr. X takes out’ the sume 
amount of life insurance under The Family 
Income Plan in order to set up an income 
of $100 a month, then he pays an average 
yearly im, ‘over the same period, of 
$22480—or an’ added cost of $58.50 ‘per 


interrupted Dave, “if 
‘he lives, he pays about $1,200 extra over the 
cighteen, years.” 

“That's right.” replied Dorrance. “Now, 
let's sce what he "(Continued on page 6 
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"EE how $13.00 a month builds 
'$2,000-$5,400 cash for 
travel or retirement. 
lative Investors 
Synd Nan paid clients 
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this advertisement for free explana- 
tory booklet, “Enjoy Money.” 
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cae caulking never 
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To 'handte, and butte to do Deavy duty 

Free catalog shows all craft Padding, 
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Sltwood famaily-boats: rowbostey di 
hice? and. speedy ate-planes, Write to 
hy. Oil Torn Carer Co, 1156 Daa Stet 
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“Old Town Boats” 


Tits Pag, tls ow, you xn pro- 
vide a life of leisure for yourself by 
following a simple financial program 
called the Retirement Income Plan 

You don't have to be wealthy to fol- 
low this plan. All you have to do is 
to make a deposic of a few dollars a 
mooth—the exact amount depending oa 
your age. 

Your retirement income begins a any age 
you 84) —55, 0, 065. Tecan be aay 
you wish—$100amoach, $200, $30, 

‘This life income is as sure and 
government pension. It is unconditionally 
[Fusranteed (0 you by the Phoenix Motual 
Company, an 80-year-old company with 600 
nillion dollars of iasurance ia force 

‘Once you have provided aa income for 
yourself oder the Phoenix Mutual Retire 
tuent Income Plan, you may rely on that 
income completely and implicitly. Noching 
can stop it. Nothing can delay it. Nothing 
‘ean take that income from you 

“There are othcr benefits which may be ia- 
‘cluded in this plan. A guaranteed income for 
Your wife, ia ease anything happens to you. 

0 send yout children to college 

emergencies. Money to leave your 

of debt. Movey for other aceds 


Send for the facts 


pear. Even if y 
‘ently disabled the 
reed t0 worry about finances. Shortly there 
after, you would be paid a regular monthly 
income to live oa. Your deposits would be 
paid by ws out of a special reserve fund peo 
ded for that purpose. 

For completeness, for safety, for absolute 
freedom from mancy worries, there is noth- 
ing that can equal the Phocsix Mutual Re- 
tirement Income Plaa. 


A Gash Papen 
income (rl 


ance are 
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You cans owt, What s load off your 
‘ind, Whaca weighff your shouers-The 
tedden lifting of your bigger nancial wore 
ts gies yo ey eon ews 
stinks new fesdom you neve expe 
ceoced before, im 

tan intening 2-page booklet called 
“Hlow to Get the Things You Wan ex 
plees how ths plan werk. Send ot yout 
Eopy slay. No crt. No obligatioa, 
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Strom lip to lip 


the story flashes 


‘ORD passed from man to man that 

the shock-absorbing Probak blade 
revolutionized shaving with a double- 
edge safery. Men everywhere suddenly 
began using this amazing blade and 
enjoying matchless shaving comfort, 
Sales mounted—broke records —and 
swept Probak into the spotlight of 
‘overwhelming popularity. And still che 
news continues to flash from lip to 
—the praise of millions recruiting new 
millions to the vast galaxy of Probak users. 


Shock-absorber construction and 
automatic machine manufaccure— 
developments of Henry J. Gaisman— 
account for Probak’s sensational 
superiority, Butterfly channeling in duo- 
tempered steel prevents edge distortion. 
Strips of steel are ground and finished 
in one continuous operation—assuring 
utmost uniformity. Get acquainted with 
Probak on our guarantee. Buy a package 
and use two blades—giving each a 
thorough trial, Gee far better shaves or 
your money back—$1 for 10, 50¢ for 3. 


For Gillette 
sand Probak Razors 
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MADE BY THE 
GAISMAN PROCESS 


GUARANTEED FOR 20 YEARS 
ON THIS INVESTMENT 
(Continued from page 4) 
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‘Maybe it" ammered Derance, “and maybe it 
lant: that's pore = question of Chane, ‘But the 
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ih larger smownt of Tacone than cam polly 
‘secured lewhere-then he hat steht Yo even 
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‘Daves soming the fact that Steve seemed rather 
cited about George's remark, tend to bie rather 
ed aid, “Sucve alin sense, aod. you abl be 


cole Gear, vs sub 
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Well, at your age, you cas buy’ 2 euaranteed fal, 
twenty. yeat Income of $109 2 month, under this 
‘cued Family Income Plan for $597.20-that's the 
‘Sern yearly premium for the tweaty year period” 

“And bow toch weld the same amount ef sraght 
lie Insrance ot me?” Dave shed 

Sets see === bee it $216 foe the average 
yearly premiom Gores that tam pecbal Roush. 
Uae 2 diderence of $170. For that, in event of 
goer death within twenty years afer the pany 

Sor wile S100 

"Thats a etal 


‘Company wil pay your wile $10,000 ta cath, I 


4 grand total of $54,000, plus extra dividends, In 
this ease, that extra pemivm ‘charge ot S17120 
wroukl buy you only $8,000 me straight life insu 

‘only retars you 1,000 
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To Help You Get Ahead 


"Tit! poate sted below wil help every 
family in laying outa financial plan, ‘They 
Nill be sent on request. 

“The’ Provident | Provi 
describing a new savings 
4 regulut retirement income for a man 
ince prosopion for ou fas. & corr 
will be. muiled on request by Provident 
Mutual Life Insurance Company, Philadel 
pia, Pennsylvani 

The House Behind the Bonds reminds the 
invesor of the imporance, nt ony of study 
ing the Investment, but of checking. up the 
banker who offers it, Addeess: Fidelity Bond 
A Morigage Can 1188 New York Life Bulld- 


isa booklet 
qihich provider 


neta Torti ab 
PPhocis Aaval te fosurance Com 
34 Elm Steet, Hartford, Conn, wil 

this bone on request 
foney shows how dhe regular invest 
tment of Comparatively small sunt under the 
Inceors Syndicate ply wih anal coms 
pounding of 343% Sncrese, builds 4 per 
Ranent face. producing estat, «nasal 
eae fora buses or fund for university 
Ssucaion or foreign tavel."Wete for ths 
Booklet to" lnvestoe Syndicat, Investors 
Syndiate"Buildng. Minneapolis, Minnewta 
jw to Retire in Fifteen Years” the story 
ofa afe, sre and defoie method of ext 
Hig ae nd ung an ndepndens 
income which will support you the Testo 
SF your present living 


life on the basis 

Feder" Wate forthe boke Coram 
MeCiuce Company, 46 North. Dearborn Sty 
he 

See flow Easy It Ty tlls how itis posible 
‘stat off with a definite plan for erating an 
Immediate estate leading to future bnancial 
secu,” Gee tour cory of his Booker by 
‘wating to Posal Life Insurance Company, 311 
Fifth Avenue, New York Ciy, 
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Lava Seap drags 
deep-in dirt out 
of the hands quicker 
than any other soap 
in the World — 

without- hurting 


the skin. —by buying your insurance DIRECT 


By dealing direct with the Postal Life A Quarter of a Century 
paid by other companies in the form of of Goccess 

gents’ commissions 

Your saving—a Dividend of 915% 

of the premium paid at once 

When you pay your frst premium you 
Immediately reccive a check for your 
“ jon"—a dividend of 993" 


And in the same way every year there” Your loved ones deserve all the 
mnlum you pay. Thi money can buy 


mon 
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cath ebrortlicnices corns 
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proval. 

However, other products 
advertised in the magazine 


aaa es oes 
Sea 
ais 


THE PUBLISHERS 


ist 


50 

ira 
Coyne Electrical Schoo! 157139 
Federal School of Commercial Designing 138 
Federal School of Mustraticg iB 
Finlay Engineering Colleoe os 


Frontlin Institute prarrs 


International Correspondence 


Schools 140-150 
Institute of California : 6 
Landon School of Cartooning 60 
La" Salle Extension University ise 
Lewis Hotel Training. Schools 1 
MeCarnie School of Mech: Dentistry. 0. 146 
National Automotive Seto te 

onal Electrical Scho 51 

onal Radia. Insitute i 
National Teclinical. Inet uw 


New York Electrical Schou, Tike 
New York Inst of Photowraphy 
Patterson Sebo! 


University of Chieaco 


Smoking Materials 


Dill Company, J. G. 
Larus @ Brother Company 

01d Briar Tobacco 

Sporting Goods and Toys 

Indian Motoeyele Co, .cssssees a 
Mead Cyele Cavs... i dnieas nan AM 
Old Town Canoe Co : 5 
Thompeon Brow. Boat Mig. Co 7 


‘Things to Make 


meriean Chine Clock mt 
Blerbower. €. J a4 
Beat Model Specialy Coos a 

ee Ande ni 
Hancock Rey io 
Meal Aeroplane’ i Supply Cour inc ne 
Miniature Ship. Models, Ine vo 
Model Ship. Supply Co rs. a 


Schiereke, Henry © I 


Tools and Shop Equipment 


American Floor Surfacing Coy Ine. The 14 
Arkograt Pen Co, Sa 
Atkins & Company, F- iB 
Boice, W- Bea J. E 135 
Bridgeport Hdwe. Mis, Corp The nt 
Brown & Sharpe Mig. Con ++ 105 

tom & Sons, Inet, Henry vor 
Empire Level Mig. Co, 1a 
Flase ales Compeny is 
Foley Mig: Coy Ine ‘ oar) 


Gersiner & Suns, H. Css 
Gilson Slide Rule Co Bs 
Goodell: Prait Company us 
esto & Anderson 30 
Jennings Mig. Co. The Russett be 
LsBond Machine Tool Co. The WK..-. 119 
Lefhin Rule Coy The 07 
Nicholion File Company ut 


North Bros. Mls. Co, a 
Parks Woodworking Machine Cou. The.. 124 


Ridge Tool Company, The i 
rads Saw & Stee! Co. 109 
South Bend Lathe Worke 5 


Starrett Co The LS. pee | 


Typewriters, Ws 
Ete. 

Ghai Cosh salar nereisa rae 

Spore Importin Co Be 


ing Materials, 


Jese, 1951 


Wuen a nearrve cors ro SEA 


ie 


PERFORMANCE 
that counts 
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Should I Buy a New Radio Now? 


Present sets approach 
perfection so closely 
that those bought now 
will not be outmoded 
by any changes that 
are likely to be made 
in the next few years. 


By F. G. PRYOR 


See, Popular Science Institute 


GOOD mode receiver would double 
triple the radio enjoyment of many 
who are struggling along with ax old radi 


outfit. The new set, in many cases. woul 
not cost as much as the old. 

But it is not so much money consideration tha 
is keeping these people from replacing their ou 
of-date sets as one mistaken ides or another—all 
of which could be quickly exploded were they 
riven the chance to talk t0 a radio expert, Most 
of the reasons advanced against radio investments 
at this time seem foolish to radio engineers who 
know the facts about current receivers and their 


place in the radio future. 
Probably the thing that is holding most people back from 
the belief that great changes and 


buying a 
improveme: 


neous idea in the opinion of the radio engineers on Porvtan 
Science, Institute's staff, who believe that radio development 
hhas reached the “coasting” point. 

‘This belief is based principally on the fact that radio has 
already reached a point close to perfection, and the chances of 
greatly exceeding the present degree of excellence are therefore 
slight, For instance, in the matter of fidelity of reproduction, 
the chart shown above illustrates how very close some of the 
recent sets approach ideal tone—ninety-six percent. 

‘The calculations upon which this chart is based include only 
tests on the full-sized standard set of each manufacturer. When 
it is noted from this chart how far from perfection was the 
popular receiver of 1927 and how near the ideal are late models, 
it becomes evident what great strides have been made in the 
past three or four years and how little is left to be accomplished. 
While the chart shows. the improvement that has taken place 
fn tone reproduction, similar headway has been made in selec-~ 
tivity and sensitivity, efficient present day sets having these 
essential features developed to a high degree 


SUCH progress as there may be in radio likely to come very 
slowly and to lie in the direction of improved engineering 
rather than improved reception. That is, the development of 
new and more powerful tubes will probably permit more simple 
design and make it possible to achieve more easily results that 
are obtained today through more complicated construction. But 
such manufacturing changes matter little to the radio buyer and 
it can be said that, from present indications, the good radio set 
purchased today should continue to give results comparable 
with the best that radio will have to offer for a number of years. 


TOME REDMODUCTION) 


pect over which 
prospective buyers are 
concerned isthe 

hort-wave broadcasting, On 
this score, they question. the 
future usefulness of present 
radio receiving sets, believing 

he short-wave 


matter of 


et will ¢ sed ef 


inely-in the neae fut 
Thut it is unlikely that 
hort-wave broadcasting 
twill be used 10 any 
extent for radio enter- 
tainment. The chief basis 

for this statement is the 
fact that short-wave broadcasting skips 
‘The radio reeciver at a great distance will pick 
short-wave station, while sets in the inmmedi- 
imervening area will not be able to receive any 


 aerren sets 
"987 


a certain area 
up the signals of 


ate vicinity and 
of its signals, 


HEN, television is one more obstacle in the minds of other 

people who would like a new radio set but for the possibility 
that it might be made obsolete soon by combination radio- 
television equipment, Regardless of when television for home 
‘entertainment does come, it certainly will not affect one’s invest 
‘ment in a radio receiver for broadcast reception—for reasons to 
be explained in a special article next month, 

As to the matter of cost, radio engineers on the Institute staff 
do not look for much variation in the present price scale either 
for the coming season or succeeding years. Plans in the industry 
for 1931-32 indicate that there will be three price levels: (1) 
Midget sets with more elaborate cabinets than this season sell- 
ing at $65 to $70; (2) Full-sized receivers at $90 average level; 
and (3) Finer sets selling from $110 up to $300, 

There is no reason, either from the standpoint of price or 
performance, why anyone who needs a new set should put off 
buying it. Tf it is a question of not being able to determine 
whether in a particular case great improvement would he noticed 
in buying a new set, readers are at liberty to put their problem 
up to Porvtak Scirce I: re 

State the make and model receiver being used, when it was 
bought, and how much was paid. Also advise how much could 
be spent on a new set at the present time and what feature is of 
greatest importance (tone, selectivity, distance, cabinet). If 
the above facts are supplied and accompanied with stamped 
return envelope. we will endeavor to tell you what to do, 

‘This ofier applies only to owners of sets brought out. since 
1927 which are nationally known and with which we would have 
hhad testing experience. Address Popvtar Sciesce Iystrtv 
381 Fourth Ave, New York, N. Y. 
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REPARE FOR HOT WEATHER 


FREE 
PLANS 


THAT SHOW YOU HOW 
TO INSULATE YOUR CAR 


AGAINST MOTOR HEAT 
WITH 


OTOR heat through the 

floor of your car on a hot 
day makes summer driving un- 
pleasant. It's easy to stop this 
heat—all you need is about 75¢ 
worth of Insulite. You can get it 
from your lumber dealer. The 
Insulite Engineering Department 
has prepared plans and instruc- 
tions that show you how to insu- 
late the floor and dash of your 
car, and they will send these 
plans and full instructions to you 
without cost. 
You know the high insulating 
value of Insulite. It has been used 
for years for the protection of 
homes against unfriendly weather. 
Insulite is a full 1/2 inch thick 
insulating board, which means 
12 1/2% more insulation ‘than 
you get in ordinary 7/16 inch 
insulating boards. It is made from 
the strong tough fibers of northern 
woods, is chemically treated to 
resist moisture, and is not subject 
to rot or disintegration. Used as 


sheathing, Insulite adds bracing 


strength to your home; and as a 
base for plaster, it grips with much 
greater strength than wood lath, 
eliminates lath marks, and guards 
against unsightly plaster cracks. 
In summer, Insulite forms a barrier 
to the sweltering rays of the sun 
and makes your home cool and 
comfortable on the hottest days. 
In winter, Insulite keeps the cold 
out, reduces furnace heat loss, 
makes your home easier to heat, 
and pays dividends in fuel savings 
through all the years. 


The fact that a large percentage of 
the well known refrigerator manu- 
facturers insulate their cabinets 


For Effcieney and Economy be sure the refrigerator you selects insulated with INSULITE 


I NSULI TE: 


with Insulite is evidence of its 
high thermal efficiency. 

Hot summer days will soon be 
here. Now is the time to insulate 
your car with Insulite, Anyone 
handy with a hammer and saw can 
follow the simple instructions 
which will make your summer 
driving a pleasure. Then when 
you build or remodel your home, 
it will not be necessary to prove 
to you the superior insulating ef- 
ficiency of Insulite—you'll know 
and specify it for your home. 


FREE PLANS... 


With these free 
er te 


FREE BOOK 


Home Enjoyment”. 
W's chock-full of 
lever ideas for trant- 
Jorming waste atticor 
‘Basement space into 
deful and attractive 


Just FILL OUT and MAIL COUPON 
THE INSULITE £9. 
‘Bacher Bross Indu) 


100 en Ech, bag 3 


His Boiling Point 
Isn't Low, Either 


Warew I read the letter from Goshen, 
Ind, in a recent issue of Porcian Scursce 
Mosiruzy, I sure started to boi, ‘The very 
idea of anyone saying such a thing 
Porvtar Seurxck MostuLy is enowsh 
make me bite a ten- 

any nail in. two. 


hen O. 0." wrote 
that letter he “must 
have been under 


some malign influence. 
[say that Porvtar 
Sesser Moxvmy is 


ihe beat mating 
Published andi , 
Ororcan show men SS? 


magazine with more 
science in it, 1 will 
take it along with your magazine, but T will 
never “stop.” taking PorcLan ” Scirxce 
Moxruny as long as 1 live—C. E. By 
Spring Valley, Ohio, 


Is It a Subtecf 
or a Real “Answer? 


y nate ditch problem presented by S. J.T. 
the problem is easier to solve if we take into 
faccount the factor of time, As there is one 
inking for each foot of easy 
digging then there will be filly feet of each 

|. Hf each man earns seventy-five cents 
aan hour at the end of one hour Joha. will 
dig one foot and Bill will dig three fifths of 
a foot. In fifty hours of digging John will 
finish the easy end and Bill will dig. thirty 
fect of the hard end. Each man now digs 
ten feet of hard dissing so at the end Bill 
digs forty. feet. of 


ten feet of hard ditch and fifty feet of soft 
ditch 


‘At the price of S28 for bard and 

re cents for soft ditch each man 

athe 

tame number of hours-—E, J. P. Plainfield 
Conn. 


Here’s an Attractive 
Problem for You 


ella is mew one for your readers to 
figure out, if any are able to do so. Suppose 
‘you had a. magnet and directly underneath 
this magnet was a needle, Suppose that the 
needle was held down, 

by a thread in the 
middle, “so. that it 
could be lifted up, by 
the magnet, but 
would "stil be re- 
strained by thethread. 
Now hold your max 
net just above. the 
fength of the thread, 
so that the magnet 
supporting the needle, 
Dut still not touching 
it, Will the magnet weigh any more while 
itis supporting the needle? | The magnet 
is not touching the needle, but still it is 
supporting it and the thread. T shall be 
very glad to have any of your readers figure 
this out for me and etme know im the 
‘colurans of "Our Readers Say” just what the 
answer is—B. McC. Fort Madison, Towa. 


That Coiled Spring 
Turns into Heat 


Rertyive to G. M., Martinez, Calif, who 
asked a question with reference to a coiled 
Spring consumed in acid, 1 would say that 
while the acid is destroying. the spring, the 
potential energy’ in the spring will change 
Foto heat ‘which will appear in. the 
form of temperature in the acid — 
LOC. R, New Vork, N.Y, 


We Seem to Have 
Started a Debate 


Pratt me to thank you for the articles 
‘on Russia. You have been content to state 
clearly and dispassionately the salient facts 
fof one of the world’s greatest idealistic 
fendeavors and whether it succeeds or fails, 
it will do so irrespective of all the fantastic 
lying which American journals have stooped 
to," Your article is an oasis. of fairness 
amidst so much that is produced by men 
‘more concerned. in advancing their own 
beliefs than the honest presentation of facts 
which are ascertainable—C. D. B, Deep 
River, Conn, 


1 was wo unfortunate 
as to read your articles 
fon Russia. What are 
You trving to data 


ei'do you mind tel 
ing me why you pub- 
ish “euch stull, “and 
under just what head, 
please, do you classify 
eas selence? 1 don't 
think “Tm being unduly bigoted when 1 
assume that ther are real sient probleme 

ountey that 
‘Tifor ane have no 


‘your endeavors to 

spread her propaganda. My best advice to 

you is to ignore Russia. T surmise that it 
‘along that line that your prosperity lies. 
PS, Denver, Colo. 


Battleship Model 
Wanted, Please 


Lex me second the motion of J. A. G., 
Ottawa, Canada, for a model of the Brome 
or Europa. This would be fine, But 1 
would rather have a mode of a U. S. 
battleship, such as the Colorado or Cali- 
fornia. “Can't we ‘Capt. ‘McCann 
to design such a model for us?—R. F. 
Winnetka, Ml. 


Just a Simple Saw 
and an Old, Old Law 


POPULAR SCIENCE MONTHLY 


particular tooth, the depth depending on the 
Sharpness of the saw and the rapidity” with 
Which the board is fed to it. Wherefore, 
each tooth of the saw has its own cut 10 
make and does not follow in the path of the 
preceding one—O, H, G, Franklin, Pa, 


Looking for Other 
Worlds to Conquer 
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Are Tall Buildings 
Stopping the Earth? 


Here is an idea the wisdom of which 1 
am not certain, but T should like to know 
what the readers of your magazine think 
of it: What will those tall buildings, as for 
example the Empire State Building, do to 

Me iden is 


the movement of the catth? 
that they are slowing 
up the rotation of the 
earth. A Tight weight 
‘tlached to one side of 


and. eventually. it will 
cease to move with the 


fe to which the 
weight" is" attached 
pointed toward the —/ 


T believe the high buildings will cause the 
arth to stop rotating, Indeed, T think there 
{already a noticeable difference as. there 
hhas been a distinct change in climate 

Tatitude of New Vork City since 1898, w 
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“TT GUESS you'd call this a testimo- 

ial all right, but nobody paid me a 

thousand dollars for it like they do 

those society women. I'll be lucky if I 

get an extra bone. After all, it’s only a 

story about my love for the boss, and I 
don’t suppose it's worth much. 

““T was just a puppy in a kennel when 
the boss came and took me away. It was 
pretty hard leaving my mother, but 
when I saw the boss’ plain, kind face 
and felt his big, gentle hands, 1 knew 
that he and I were going to get along. 

‘Well, life was simply wonderful 
All day ‘long there wore eats to chase 
Any number of them. I don't think an; 
thing's more fun than putting the fear 
of death into a fat, complacent cat. They 
say, of course, that it ean be overdone, 
but I doubt it, 

“Byery night when the boss would 
come home we'd romp down to the sea 
and he'd talk to me. Once or twice he let 
me take a snap at that nasty Chow 
across the street. A swell guy. And on 
week-ends we'd go out in his boat with 
some of his cronies. At night they'd sit 
around the eabin light and talk’ about 
the places they'd been, places they'd 
like to be, and yachts they'd sailed, and 
how some day they'd buy a big schooner 


and go off to the 
grow old in a fig les 

“A beautiful hand-painted chance 
you'll have of getting to the South 
Seas,’ laughed one of the boss’ friends, 
“with the market the way it is, and 
Elizabeth Carstairs waiting next ‘door. 
yy, Charlie, my boy, within another 
six months you'll be doing the lock-step 
up the dark halls of matrimony. You'll 
be home thumbing seed catalogues 
under the eagle eye of the adored one, 
while stout fellows like myself are brav- 
ing the raging main.’ 

“ ‘She's a wonderful girl!” answered 
the boss. “You are simply envious.” 

“T guess she was a wonderful girl all 
right. And beautiful, too, with that kind 
of reserved, stately’ beauty you sce in 
Massachusetts women. The boss adored 
her. I can't say as much for myself. I 
would have liked to yap at her heels. 
She seemed kind of shallow to me—al- 
ways fussing about little things. 

“Suddenly she began to act sort of 
distant to the boss. ‘They didn’t kiss as 
often as they used to. He seemed to 
annoy her, although he was just as 
sweet as he could be to her. Naturally 
this cold attitude of hers bothered him; 
he used to sit with his head in his hands 


SJOOO 


wondering what was wrong. 
nd at first I didn't have the slight- 
est inkling myself. But later I knew 
what the trouble was. Or at least I 


thought I did. After all, a dog's keenest, 
sense is that of smell, and there could 
bbe no doubt that the boss’ breath wasn’t 
beyond reproach. 


friend won't tell him, but, belie 
‘only reason I didn’t tell him was because 
T couldn't. 1 tried hard enough. But 
‘whimpers and barks don’t convey much, 

“Tt wasn’t long after that, that she 
broke the engagement—and his heart, 
too, I guess. He never went anywhere 
—not even to his boat. Just moped. 

“Then one night he got wise. I like to 
think T helped him see himself as others 
—ineluding Miss Carstairs—saw him, 
Tt happened this wa 

“There was a magazine lying open on 
the floor where it had fallen from the 
rack, Face up was one of those Listerine 

ell, sir, I just went up and put my 

paw on it and barked till I was hoarve. 

“For the love of Christmas, keep 

‘quiet,’ he, exclaimed, ‘and get off that 
magazine.” 

“Then he picked it 

“Something made him read it, He 
read it all the way through. 

“He must have taken the hint because 
he and Miss Carstairs have patched it 
up. The wedding’s next month. And 
now, if you'll excuse me, there's a little 
eat trouble outside I'll have to attend 


itosis (unpleasant breath) is the 
unforgivable fault in social and busi- 
ness life. Every day, conditions capable 
of causing it may arise in even normal 
mouths. 

‘The one way to put yourself on the 
safe, polite, and acceptable side is to 
rinse the mouth with full strength Lis- 
terine. Every morning. Every night. 
And between times before | meeting 
others. Listerine strikes at the cause of 
odors (fermentation and infection of the 
mouth, nose, and throat) and destroys. 
the odors themselves. Lambert Pharms 
eal Company, St. Louis, Mo., U. S. A. 
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may be due to a decrease in the rate of 
revolution. T shall be glad to know what the 
other readers of this page think of this 
theory—W. F. G,, Corona, L.1, N. ¥, 


Believe It or Not, 
There's No Lost Day 


Is 4 arcexr issue of your magazine you 
state that the earth revolves 360. times and 
we have only 308 days.” “What becomes of 
the extra day?” you 
ask, “There is no extra 
revolution and no extra, 
day. Every. time the 
arth makes a complete 
turn we have a day 
and a night. Roll a 
Yall around a circle in 
the center of which is 
Tight and you will 
find that every time a 
‘marked. place on. the 
ball returns to the rim 
‘of the circle it has 
‘made one revolution and traveled the distance 
I to its circumference. Every time the 
mark is stright i line with the center of the 
rele it is noon or midnight. There 
Sight Hoe fromthe eutide ofthe ball 
through the ball and on to the center of the 
%0 it Is impossible for the ball to 
volve without causing day and night. In 
your article you ive to the earth's orbit 
Something it hasn't, as north, south, etc. and 
{you suppose that the mark on the ball rust 
Teturn to the north of starting point, and 
that it must point to it before a revolution 
can be called complete, This is false. Of 
course figuring this way, whichis wrong, 
there would be an extra ‘turn, ‘This is not 
the first time T have heard the "day: lost” 
Problem, but what T want you to get is that 
then revolving motion Is given to the bail 
there Is no extra turn and no lost day. 
‘And this, T think you will admit, is in reality 
the exact condition that exists with reference 
to the daily and annual revolutions of our 
arth. Hence your statements are misleading. 
=D.'G,, Hale Center, Texas, 


It’s Just Vibration, 
Not Power of Mind 


Iw asswir to E, 8. Q., Annapolis, Md, 
we athe tation aba «noe ek 
ind a moving propel, T admit that Talo 
ive been pursed by It, Some people say it 

tate electricity, a postive minds or some 
ther foolishness ‘of that sort. But “ve 
found out that it ie merely vibration. This 
fan be proved by holding the notched stick 
frmly on the edge of a table and then rab- 
bint the notches In that case nothing hap 
fen tn the opener SE "Monmouth, 


What the Well-Dressed 
Man Will Wear 


Denise fast summer's hot spell, afew 
men throughout the country iznored the con- 
ventional men's dress 
styles and adopted pa~ 
jamas for street wear. 
‘must have been 
‘an indication that some 
men were in favor of 
dress reform and at 
the same time were 
willing to lead the way 
themselves. T think 
that the movement 
would gain popularity 
iC we col ‘agree 'on j 
‘one general style for summer wear. I sus 
est linen knickers, lightweight socks, a licht- 
Colored, low neck shirt, a tie being optional, 
fand no’ coat. What do other readers think? 
HB. H., Philadelphia, Pa. 


Keep Your Eye on the 
Plane—Don’t Get Dizzy 


I visit some of your accomplished mathe- 
‘maticians would try the following. problem 
fom their accordions and let me know, in 
“Readers Say,” what the result is: If one is 
standing on a plain and sees an airplane 
come from below the horizon four miles in 
front of him, and if in three minutes it 
passes over his head at an elevation of 2,000 
feet, and if four minutes later it disappears 
beyond the opposite horizon, how far did the 
airplane travel and how fast was it going?— 
HD. B, Fort Johnson, N. Y, 


We Can Make Our 
Own Metric System 


Tr 1s no wonder that the advocates of the 
metric system find our English system of 
measures an anomaly in this age of stand- 
ardization. But our very, standardization 
makes it impossible to adopt the system 
advocated. We can not adopt the metric 
system but we can adapt it 

It Is not the meter that is rational and 
the inch that is irrational; it is the relation 
‘of these measures to their ‘respective systems 
that is rational in the one case and absurd 
Jn the other. To build a convenient decimal 
system of English measures, all that is 
needed is to use a twenty-five-inch stick as 
the correlative of the meter and do every- 
thing with it that has been done with the 
meter. Such a stick would be divided into 
ten and one hundred 
equal parts appropri- 
ately named. The latter = 
unit ‘would be one t > 
quarter of an inch and 

would ft in “ 

readily with our ma- 
chinery. Let us call 
thi enya 
measure a. Stik” 
Terns coe ball bk 
pipe would then be 
falled "a. six-centisti 
pipe. A'kilostik would be 308 miles, or in 
Ortinary usage we might say that five kilo- 
sks were esual 10 two miles. The acre 
‘would be ‘square micasure that, 
ISelaentaty, sof almost tbe same arc, but 
hhas a hectastik for its side. Such a change 
would shorten much schoolwork and elimi- 
nate many laborious calculations. and the 
errors. that go. with them. Perhaps most 
Important of all is the fact that the measures 
fof practical life would meet the requirement 
fof Science and thus tend to bring together 
Science and industry—F, W. T, Duluth, 
Mina. 


Finding Cow’s Rope 
Is Laborious Process 


Ix ne that silly cow that is tied to a post 
fon the circumference of a circular field 100 
feet in diameter and who wants to know 
hhow long a rope she must have in order to 
graze over half the area of the field: The 
problem can be solved by’ the trial method 
With the use of plane geometry and plane 
trigonometry. Using this method [found 
the length of the rope to be fifty-cizht plus 
feet—T. B. K., Rochester, N. ¥. 


New Mixing Sticks 
Prove to Be Old 


I somcen in a recent isue of Porciar 
Scmvce Moxzare an illustration of alumi- 
‘pum mizing sticks. “Two or three years ago 
teil traveling in Africa T found the natives 
in the Kraals using a stick with two prongs 
for the mixing of their cornmeal mush, and 
T purchased one of these at a camp in Cen- 
tral Africa, tis used the same as described 
in your magazine. You might be interested 
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in noting this rather crude device which 
hhas been used for years among these native 
black people of Arica, thus again proving 
there if nothing new under the sun—R. O, 
B,, Toledo, Obi 


According to Him It’s 
a Vicious Circle 


Mx, Mox in his article on unemployment 
‘suggests that the present economic distress 
is the result of an overproduction of raw 
‘material. Yet our cen- 
Sus report shows us 
that each year there 
are fewer people en- 
fased in producing 
raw ‘materials 
and. each the 
‘overproduction be- 
‘comes more apparent, 
Can it be that the 
machine age in agri 
‘culture is not respon- 
‘Sble for this? The 
United States led. the 
world in the mechanization of the farm, 
for a while we got by with it because 
was a world shortage of food, Howev 
production was speeded up with  beiter 
‘machinery our manufacturers had to. seek 
‘world markets and soon foreign countries 
‘were producing more than enough food. 
During this time farmers, clerks, and labor- 
cers bought and bought until their cash was 
fone, until their credit was gone, and then, 
zowie! everything went flat. Now if pro- 
‘duction speeds are lowered to. meet the 
Annual demands, the result. ig men out of 
‘work; if speed is maintained, it means men 
tout of work, I have no fight with machines, 
Thave them and I wouldn't do. without 
them. But don't we kid ourselves when we 
try not 10 
folng ‘to have a peat ere 
people out of work? I hope you can prove 
that Tam all wrong. It's a glorious age 
when everything clicks—but T can’t see how 
‘we are going to keep it clicking —R. C. Wa, 
Beulah, Mich, 


It Would Be Hard 
to Find a Better Reason 


T soner with H. P. of Black Eddy, Pa. in 

that T do not like the babblings of these s0- 

called ‘scientists. Theie. wild guessing Is 

igushable, And that's why T read. Porvtae 

Seunee= Movruty—D. JS, San Francisco, 
calif, 


Just to Keep Autogiros 
in Their Place 


Warixo in Porvian Screxce Moxtmey 
of autogires, Mr. Jordanofi says: “In the 
air the windmill is never operated by the 
engine. “The vanes are turned by the air 
rushing past them.” T understand that the 
standard propeller pulls the plane ahead, giv- 
ing a great velocity to the air rushing’ past 
the windmill vanes. The autogiro has four 
‘vanes. Assuming that two of the vanes are, 
momentarily, right and left of the fving axis, 
the others will be in direct line with the fiy= 
ing axis. This means 

that "the forces are 


Know’ that the lifting 
power of the revolving 
Blades ‘depends largely 
upon the number of 
revolutions, and this in 
turn is dependent upon 
the horizontal speed of 
the plane Ths soced 
relation 3e neces: 
‘Sty to operate the ‘windmill by the motor 
‘when fying at low speed, ousht to be 
pointed out distinctly —Mr. Z., Detroit, Mich. 
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“The Set Builders | The coolest and Fascist shave 
by the 2 INGRAM barbers 


(JERRY JAR AND TERRY TUBE) 


Kester 
& 


e Use 


««« «sol do too!” 


‘The men “in the know” solder radio connec- 
tions with Kester Radio Solder every time. 

‘The flux in Kester is a plastic rosin—with 
non-conducting, noa-corrosive characteristics 
that gives minimum resistance, thereby aiding. 
receptivity, 

‘And another thing! Kester Radio Solder 
carries its flux inside itself... and is s0-easy 0 
tusethatanyone.can get expert resus with it. IF 
you want more advice on this matter—just ask 
‘any service man, ridio expert or manufacturer 
about Kester! 

‘Try this safe permanent solder at our expense, 
of buy it from your radio store or other dealers. 
Kester Solder Company, 4201-05 Wrightwood 
+ Avenue, Chicago, Illinois. Incorporated 1899. 


Write for a Free Sample 


KESTER 


RADIO SOLDER 


A. definite program for getting ahead 
be found on 


financially wil 
page four of this 


YONE who goes in for direct 
ion in shaving can’tavoid com- 
ing straight to the 2 Ingram barbers! 

Il Duce himself coulda’t deny that 
Ingram’s is hot stuff—for it gives you 
the coolest and Fascist shave you ever 
had. Il Duce! I Certainly Duce! — 
which, freely translated, means, it does! 

It's cool, it’s Cool, It’s COOL 
We reiterate, Ingram’s Shaving Cream 
is cool, COOL, COOL! The sooner you 
take that fact to heart and this cream to 
your chin, the sooner you'll know what 
shaving comfort really is! 

You'll get a chill from your first 
shave by the 2 Ingram barbers— (Terry 
Tube or Jerry Jar)—for both boys 
carry the same fine cream, and give 


= | you the same fine shave! 


INGRAM’S 
Shaving 


Cream 


Herearethe facts—the cold, chilly truth! 

Ingram’sis the coolest shaving cream 
ever devised by the hand of man, It's 
cool because we set out to make it 
cool. You'll recognize its difference as 
soon as the first dab of lather nestles 
‘on your cheek, 

‘You need no lotion with either kind 
of Ingram’s, It’s shaving cream, lotion 
and face tonic combined—the three- 
in-one benediction to the faces of men, 

‘We know Ingram’s is good—good. 
To show you how good we think it is 
we're offering you 10 cool shaves— 
FREE. We lose if you don’t like them 
(Small chance, that) but we make a 
dime a year if you do. 


10 COOL SHAVES—FREE 
—— 
Bustou-Myens Co., Derr. H-61 

110 Washington St. 

New York, N.Y. 

Td like to try 10 cool Ingram shaves, 


Name 


Sire 


Gy _______Siawe 
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Masonite 
makes 
homes 
modern 


Ts thousands and thousands whose homes no longer 
classify as modern, Masonite Structural Insulation pro- 
des the means to again make them thoroughly comfortable 
and desirable. Rebuild with Masonite! ‘Then the all-year 
comforts, fuel economies and quiet enjoyment that charac 
terize modern homes of today are in your own. 

Masonite Structural Insiilation, single or double thick, is 

a 

the economi its sturdiness enables it to 
replace other building materials. 
10 walls as sheath 10 roofs and ceilings as 
a, into floors as insulation and sound deadener, 
protects against heat, cold, chill, dampness and 
Keeps heat outside in summe in winter. 
Makes homes quieter, Used for pat sand base- 
‘ments, Masonite changes waste space into dens, spare rooms, 
store rooms, rooms that any home can well use, Masonite 
Insulating Lath providesan ideal, crack-resistive plasterbase. 

Learn more about Masonite Structural Insulation. Send 
for the free Masonite booklet. Your copy is ready. Also ask 
your architect, contractor or lumber dealer, 


Mase nite 


STRUCTURAL INSULATION 


“Make it out of Presdiood”’— ee, uae 
the versatile, all-purpose board Mail the attached 


jumerable articles from toys to truck bodies, | coupon today. It will 
bring youtheinterest- 
ingMasonite booklet | ne: 


‘Used by manufacturers for ir 
tefvigerstorstofrintre, radio cabinets to mori seta Cuts erws,panches 
perfectly—doean't chip, crack, split liner. Resists moisture. You can = 
teed production and reduce cont with Preniwood.Helpsthehandyman | frevmee'peree | cay 
vith endless jobs: The Presdwood booklet isfree.Checkcouponandimai, | Sxner should have. | cfnm Marne Preval thre 


RAYMOND J.BROWN. 
Editor 


June, 1931 Vol. 118 No.6 


How Man Was Created 


First of a Series of Articles That Explain 
“Life—The World’s Greatest Mystery” 
Just the Things Y ou Always Wanted to Know 


HIS is the first of a 

of talks between William 
K. Gregory, world famous 
scientist of the American 
Museum of Natural History, 
and Michel Mok, a staff 
writer. Facts in the dra- 
matic story of man are given 
in a manner so gripping that 
you will never forget them. 
You will be thrilled by the 
new and startling statements 
Dr. Gregory here passes on 
to you backed by the weight 
of his years of study and 
reputation. Popular Science 
Monthly has never before 
offered you so rare a combi- 
nation of drama and truth. 


R. MOK: Dr. Gregory, can you 
M tel me whe: ion come from 


De. Grrcory: That is a large ques- 
tion and one that has stirred up a thousand 
bitter fights. In the old days, they 
thought they knew the exact answer, 
For example, in 1641, a great English 
scholar, Dr. jobn Lightfoot, vice-chancel- 


that man was created on October 23, 4004 
BC, at nine o'clock in the morning. 


Mx. Mox: But surely, nobody be- 
lieves anything like that nowaday 

Dr. Grecory: You are greatly mis- 
taken. Thousands do. The only differ- 
ence is that now they have dispensed with 
the exact date and the hour of the day 


Mz. Mok: What do you believe? 
Dr. Get Scientists do not reach 
their conclusions on the basis of beliefs 
‘They must have evidence, Modern science 
has plenty of evidence to prove that man 
was created, or that he evolved—the 
choice of words is a matter of individual 
opinion—by extremely slow stages over 
a period of more than a billion years, 
Have you any idea of what a billion years 

Mz. Mox: I have not. 

Dz. Grecony: Neither have I. Nobo 
has. Figures like that stagger the imag- 
ination. " Just realize that only a little 
‘more than one billion minutes have passed 
since the birth of Christ ! 

‘Mk. Mox: But you don’t mean to 
say that there were men living on earth 
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THE RADIUM CLOCK) 


ONE HOUR EQUALS 


thousand million years ago? 

Dr, Gusoorv; Of. course not. 
Man has been here, more ot Jess 
in his present form, only between 
five and ten million years, In 
other words, we patted company 
‘with our cousins, the apes, 
ten million years ago, and after 
that went our own way. Tt seems 
to me that is such a long time that 
even the most sensitive person 
need not feel bad about the rela 
tionship. ‘The balance of the bil- 
lion years was taken up by the 
slow steps that led up to present- 
day man. 


ME. MOK: How do you know 
AVI it took that long? 

Dr. Grecorv: We didnot 
always know it. y, thirty 
five years ago, scientists believed 
that “the whole history of life 
covered only forty million years. 
It was merely an estimate. “They 
hhad no way of telling. Since then, 
we have found a clock, 

‘Mr. Mox: A clock? 

Dr. Grecony: Yes, or some- 
thing almost as good. Tt was dis- 


POPULAR SCIENCE MONTHLY 


‘M, and “Mme. Curie. I mean radium. 
Ma, Mox:' Can you tell time by 
Dr. Grecory: You certainly can. At 

any rate, radiam will tll you the age of 

Mz. Mox: What has the age of rocks 
to do with it? 

Dr. Grrcony: A great deal. The story 
of life is plainly written in the rocks. 
‘That is to say, in the rock layers of the 
crust of the earth animals and plants, or 
their impressions, have been preserved in 
hardened, or fossilized, form, much in the 
same way that flowers. are preserved 
between the leaves of a book. Suppose 
you found an old book full of pressed, 
dried flowers. How would you find out 
how old the flowers were? 

Mx. Mox: By the age of the book. 


R. GREGORY: Right, That, is, 

‘you would come pretty close to it in 
that way. In any case, it would give you 
the age limit of the fowers, for it stands 
to reason that they would’ not be older 
than the book, 

Mx, Mok: I understand, But what 
of the rocks? 

Dr. Grecory: I am coming to that, 
Geologists have explored many rock layers, 
The oldest of these would now lie at a 
depth of fifty-five miles if they had not 
been stirred up by volcanic action and 
‘earthquakes. In these examinations, they 
found thousands of fossil. treas- 
tures, Here was the thing story 
of the development of life. All 
that was lacking was the time ele- 
ment. Before the discovery of 
radia, we bad) San acoso 
speaking, no way of telling when 
our wonderful “rock book,” or 
rather the fifty-five-mile stack of 
them, was “published,” 

‘Mz, Mox: You mean that, if 
‘you could find out when the first 
rock layers were laid down, you 
would then be able to figure out 
about how long ago life started 
fon earth? 


JR. GREGORY: That's it. 
Rock, as you know, is noth~ 
ing but sediment. You cannot 
have sediment without water. 
‘This means that the first. rocks 
must have been built when the 
earth, which was originally a 
seething mass of hot gases, had 
solidified and then cooled down 
s0 water could condense. ‘The 
radium clock has shown us how 
long ago this must have happened, 
and! how Jong it must have taken 
for the later layers of rock to be 
laid one on top of the other. 


covered for us thirty-three years 
ago in a laboratory in Paris by a 
vrench chemist and his wife, 


Al Mox: “How did radium do 
that? 
Dk. Grecony: In this way: 


[At left, one-celled amoeba, Next, an egg cell free some form of which man, 2 cow, 


snake, a canary, and an ant all develop, 
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The atoms, or tiniest particles of radium, 
and also of uranium, the parent element 
of radium, are explosive. "Every minute 
4 certain ‘percentage of them explodes. 
Each time this happens, certain other 
lements are formed. The last one of 
these is lead, ‘Therefore, if you find both 
radium and lead in the’ same rock, you 
can be sure that the lead was produced 
by: the radium, We know how long it 
UUkes a given quantity of radium to form 
4. given quantity of lead, and so we can 
taleulate the age of a rock sample from 
the proportions of radium and lead we 
find in i. By this method, samples from 
each of the tock layers have been made 
to give up the secret of their ages, Those 
at the bottom of the fifty-fivesmile stack 
confessed to the ripe old age of 1,500 
(000,000 years 


MB, MOK: But you said life appeared 
about a billion years ago, 
Dr, Greconv: I did. Probably 500, 
(000,000 years went by after the oldest 
rocks were laid down before life put in 
its first appearance, 
‘Mr, Mox: What do you give as the 


Vouiprinte tele by. peehistoric 
i. Uncovered 


reason for the long delay? 

Dr. Gercory: To answer 
that question, we have to 
get right down to what 
coused life. Nobody, of 

‘Some 
scientists have seriously 
considered the possibility 
that life came down to 
earth from another planet. 

Me. Mox: How? 

Dr. Grecory: They 
thought it either was wafted 
down in the form of fine 
fertilizing dust, filtering 
through space, or that. per- 
haps, it was hurled down, 


hidden in the cracks of some 
meteorite. 

Mr. Mok: That would 
be begging the question, 


wouldn't it? As I see it 
the problem then w 

How did life originate on 
the other planet? 

Dr. Gricony: Quite so. 
Anyway, few students now- 
adays believe this actually 
happened. 


ix. Mok: What is 
"De. Geecony: Scie 

ally consider it protable that life began 
right here, and that it was produced. by 


1» 


chemical forces that had been at_ work 
for thousands of centuries. Here is the 
wer to your question of a little while 
That was the cause of the long 
delay. Tt took these chemical "forces 
about a half billion years to build up the 
aw materials of living matter 
Chemical combinations were 
formed that became more and 
‘more complex through the ages. 
Finally, in a chemical climax, 
y say, they came to life, 
Mx. Mok::' How do you pie- 


JR. GREGORY: |The first 
living things probably we 
tiny blobs of transparent jelly. 
Cntil some years ago, it was 
thought that these ite bis of 
ing matter must have floated 
soak on the worl of quit 
pools that were splashed inland 
by the stormy, primeval sea. 
But Tam afraid it was not quite 
fas romantic as that. Tt is more 
likely that they appeared in mud 
and. inland ditches as a result 
of chemical action in the porous 
fuiter layers of the earth. 

Mr, Mok: ‘That surely was 
a modest start! 

De, Gmrcony: Yes, it was 
humble enough, and you and 1 
probably would not have paid 
ict attention to it if we had been there 
: Just the same, that was the 
beginning of all living things—the origin 

Ma. Mok: What do you suppose the 

arch looked like in those early day 

Dx. Grecoy: 1 think you 
in picturing it as a mass of lonely, barren 
rocks and elifis. Of course, there wasn't 
2 single speck of green, nor a living erea- 
ure of any kind. Many of the moun- 
tains were’ volcanic, and they were in 
ulmost constant eruption, — Thunder 

ms, gales, heavy rains were daily 
ccurrences, "The land was rocked con- 
‘inually in violent earthquakes. 

‘Mx. Mox: Not a very attractive place, 
Why all the quakes? 

(Continued on page 1: 


‘Can Enemy 


LEGEND 
ATTACK @o900000000 
plsuit+--——=——— 
BOMBERS F+44eee6 
OBSERVATION sworn 


bag 


“Mags 


Thom be aa) “Wal winged 
from the air? 

mesengers of death ride over 
the country raining 
fon men, women and children? Will they 
Srop a hall of bombs to demolish the sky 
scrapers of New York or down, 
for a lightning attack, on the Capitol at 
Washington? 

‘That picture, fantastic a score of years 
ago, is now in the realm of possibility. 
‘The Southern Cross and the Graf Zeppelin 
have traced an aerial ring around the globe. 
A squadron of Italian Army planes has 
hopped the Atlantic in flying Yormation 
‘The oceans that formerly meant isolation 
to America have been bridged and 
fnemy attack from the air probably would 
bea first step in a future war. 

Focusing public attention. on this men- 
ace 4 spectacular, nation-wide war game, 
with the entire aerial strength of the Army 

participating, will take place dur- 
ing the weeks from May 12 to 
‘May 30, From every comer of 
the country, the huge aerial 
armada will head for the key 
cities of the eastern seaboard. 


z 


aa 


squadrons. i 
‘objectives of the “invasion” 
will be New York, May 22- 
23, and Washington, May 
30. Reference to the map 
will give you the dates of 

tack and observation 


‘Swooping down in roaring 
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Planes 


formations, 672 Army planes, thirty times 
the total number owned, 1 the United 


to 
stories or anti-aircraft batteries in the 
suburbs, will come the ‘shock troops of 


rafe” machine gun nests in'the upper 


the air,” the attack planes. 

Flying high above them, droning bor 
ers will ralong freighted wi deadly, 
skyscraper-wrecking “eggs that weigh a 
ton apiece. “AL the top of the sky, glisten= 
jing in the sun like tiny flies, pursuit planes: 
vill whine through the thin air ready’ to 
ward off defending mabe. 


"THIS stirring mass attack willbe just 

one feature of the gigantic neria! show 
that will be enacted far above the side- 
‘walks and skyscrapers of New York and 
the Capitol and Government buildings of 
Washington, Pursuit aces will whirl and 
dive in realistic dog-fights. Night, bomb- 
ers will seek o slip unseen pasta bar 

of probing beams from powerful sarc 
lights, and smoke screens will be laid by 
the raiding planes. 


‘Alter the attack on New York, the 
ing armatia wil breakup temporarily while 
various squadrons invade New England. 
A week later, they will mass again for the 
Gramatic descent on Washington on 
‘Memorial Day. 
Besides offering citizens a taste of futtre 
aerial warfare, the program will give the 
Air Corps experience in mobilizing, and 
C test number of planes 

ons ae ernie! ‘one place in America, 
the maneuvers, machines engaged 

in the va shy ecaie wil noel eal 
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Wipe Out America? 


* 
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Wiiesing Wires Catch Birds’ 


im binds 
tor them 


FARM, Gates Mill 
‘To the compiler of sa: 
hat may mean ju 

f 6,371,640 farms listed in the 
United States. But, to birds, it is an 
address to. remember. 

It is the home of the Baldwin Bird 
Research Laboratory, unique among 
American institutions. ‘Seattered over its 
aren acres are strange bird houses wired 
with electricity; nests containing thread- 
like thermocouples, reporting the temper- 
ature of eggs and of nesting wild birds 
during incubation; seesaw perches, mak- 
{ng electrical contacts that record the com- 
ing and going of shy feathered folk; and 
even microphones that amplify the heart- 
beats of a tiny bird on a distant nest. Tt 
{sa wonderland of scientific apparaius 
4 farlung laboratory in which are being 
‘written new pages in the volume of our 
Information about our feathered neigh- 

‘Around the farm, S, Prentiss Baldwin, 
the owner of the extensive bird refuge, has 
built high Wwoven-wire fences to keep out 
stray cats and dogs. ‘The birds that come 
to Hillcrest Farm are regularly fed and 
are protected from their natural enemies. 
Consequently, when the spring migrations 
begin, more homing birds steer their fight 
for this farm than for any other spot of 
similar area. ‘The bird population is said 
to be denser here in summer than any- 
where else in the United States, 

‘An invasion of English sparrows sevens 


Strange Secrets 


By WALTER E. 


BURTOD 


Survey took charge of bird band- 
ing, several years ago, Baldwin's 
methods and some of' the equip: 
ment which he devised were 
adopted by the Bureau. 

‘At. present, a chain of bi 
banding stations under the dieec- 
tion of the Bureau extends fr 
coast to coast. A Federal permit 
is required to catch wild birds 
for banding and they must be 
released. immediately after the 
metal rings have been snapped 
con their legs. 

‘A record of all birds marked 
at each station, and of all birds caught 
that had previously been banded, is for- 
‘warded at frequent intervals to the Wash- 
ington headquarters, This file is disclosing 
valuable facts about the movements of 


0 know shee friend 


teen years ago started Baldwin on his bird 
investigating hobby. He decided to rid 
his farm, which is a few miles east of 
Cleveland, of the quarrelsome feathered 
pests and constructed a sparrow trap. He 
Found that other birds were captured in 
the wire inclosures as well row 
After a time, he conceived the idea ofp 
ing numbered metal bands on the lezs 0 
those caught in this way s0 hi 
recognize them if they came 


LTHOUGH bird band- 
ing was not new, hav- 

ing dated from about 1803 

when John James A 


ornithologist, placed silver 
strings about the legs of 
‘a brood of phaches, it 

Baldwin who is given credit 
for developing the system- 
atic trapping now, used in 
such work "When the 
S. Bureau of Biological 
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birds, their lanes of migration, their speed 
fof travel, and similar matters. 

But there are many things that banding 
will not show; many mysteries it will not 
Solve. The more Baldwin learned, the 
‘more insatiable grew his curiosity about 
the everyday life and habits of birds. He 
wanted {0 know, for instance, if day birds 
ever go out at night; how many times nest- 
ing females leave their eggs in twenty-four 
hours; what are the temperatures of es 
and brooding birds: and how many 
4 minute a bird's heart beats when i 
‘unobserved and under normal conditions. 


HESE, and other bits of information. 

he set out to add to the world’s stock of 
birdlore. In doing s0, he has gathered 
about him a corps of expert assistants 
developed a farm laboratory unlike any- 
thing else in existence, and has become 
recognized as a foremost authority in the 
field of ornithology. 

One of his first attempts to see “back 


stage” in the lives of his feathered friends 
resulted from curiosity about wrens. As 
long as they were outside their houses, he 
‘could observe their way's and habits easily 
But once they entered the wren house, 
with an impudent fip of a tiny tail, a cur- 
tain was drawn over their activities. 

Baldwin resolved to draw back that 
curtain. So he built special wren houses 
with backs of glass. These were placed 
over openings in the side of a labora 
tory building, and 
inside, over’ each 
opening, he fastened 
a, section of stove: 
pipe with a pierced 
cardboard cover 
over the end. 

This kept the 
‘wren houses dark but per: 
mitted an observer to look 
through the hole in the 
cover and for hours at a 
time watch the nesting 
activities of the birds, But 
the plan had its disadvant- 
ages. The birds could not 
bbe watched at night, and 
fone man could attend 
to only one house at a 
time. 

A frequent visitor at 
Hillcrest Farm, at this 
period, was Baldwin's 
nephew, Dr. Charles 
Baldwin Sawyer, now 
head of the Brush Lab- 
oratories of Cleveland. 
He suggested substitut 
ing mechanical watchers 
solve the problem, 


el, 


Bree ier nme. 
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The first of these electrical devices 
which he helped produce consisted of a 
thermocouple—fine copper and nickel- 
copper alloy wires registering the amount 
oof heat by the strength of the current they 
produced—attached to a pen that recorded 
the variations in temperature on a roll of 
paper passing beneath the pen at the rate 
‘of four feet a day. The threadlike wires 
‘were stretched across the interior of the 
‘wren house just above the eggs, if there 
DON as the mother bird entered the 

house and settled on the nest, the 
heat of her body caused an immediate 
in the temperature of the thermocouple, 
and this was recorded on the graph by a 
movement of the pen. 
larly, when the bird le 
nest, the temperature dro} 
ped’ and the pen mov 
down the scale, The device 
showed the exact time of 
stich changes, and indie 
cated the temperature 
difference to within one 
degree Fahrenheit 
"Thus an unbroken rec 
ford of the coming and 
ing of the mother 
ds at several nests 
could be obtained over 
4 period of days. It 
indicated exactly how 
‘often and for how long, 
they left their incuba 
ing exes. 

‘Take the case of 
Wren Number 71,683, 
The graph in the labor: 
tory showed that on a 
typical day during incu- 
bation, she left the nest 
some forty-three times, 
She was on the nest 
about fourteen minutes 
tind off about six mi 


coming and 
going was with 
fonsderable regu 


‘On the day all 
the little egas were 
hatched, she exhibited 
seat restlessness, The 
when the brood appea 
she returned to more 
normal routine, and 
eventually, having sent 
the young ones into the world by’ them 
selves thirteen days after they first le 
the nest, both she and her mate apparent 
forgot them and turned to other duties 

Tt was this same wren that made a 
mysterious night ¢ 
graph recorded, answ 
win's questions: Do day birds ever go out 
at night? When he came to the laboratory 
‘one morning to look over the records, he 
found that Number 71.653 had remained! 
oon her nest as usual uni 8:50 v.at, Then 
she had “stepped out" for the night and 
had not returned until 1:04 the next 
morning! 

‘Compared to other wild birds, Baldwin 
and his associates found that nestling 
‘wrens are cold-blooded. Their temper- 
atures vary from forty-seven to 115 
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TONY FOKKER and the 


Air Battles Given New Fury When Dutch Boy Hooks 
Machine Gun to Propeller—Rivals Plan His Ruin 


NE Tuesday evening in 1915, an 

‘excited young man leaped aboard 

‘a train pulling out of the Berlin 

station for northern Germany, He 

was Anthony Fokker, Dutch designer of 

fighting planes. Under his arm was a pre- 

cious bundle destined to revolutionize 
battles in the sky 

Fokker was a man of the hour, world 


famous, barely twenty-five. Born in a 
jungle village in far-ott Java, brought to 
Holland at the age of six, he had built a 


successful aircraft before he had ever seen 
plane in the air. He had peddled his 
machine, of advanced design, vainly 
through Europe. England turned it down, 
‘Russia followed suit, Italy rejected it, and 
even his native Holland bought planes of 
‘another type, 

Fighting a dogged, uphill battle, he had 
‘won an open competition in Germany and 
had established himself as a manufacturer 
just as the war began. With the opening 
‘of hostilities, his factory at Schwerin 
hummed with activity. Tt was the mest 
that hatched a thousand mounts for the 
aces of the Black Eagle. As a neutral, 
Fokker sold his planes to the only customer 
who would buy. 

A few days before he dashed into the 
Berlin station, a mysterious French mono- 
plane was forced down back of the Ger- 


By ROBERT E. MARTIN 


man lines. For more than a week, this 
‘enigma plane had been wrecking Teuton 
ships with clocklike regularity. It would 
dive on an enemy, its propeller spinning, 
fan almost solid disk at its no 

‘As no plane with propeller in front had 
ever fired a machine gun forward without 
shattering the blades, the Germans would 
scuttle off feeling secure as long as their 
ppursuer was behind. Then a sudden burst 
of lead, spitting apparently from the pro- 
ppeller itself, would overtake them, and 
their broken ships would rocket downward 
to bury themselves in the pock-marked No 
Man's Land below. 


trated on the deadly 
single-seater every time it approached 
the lines. German aces, in roaring V's, 
patrolled the sky looking for the marked 
marauder. But the pilot  side-step 
every trap until one day his engine chal 
‘over enemy territory. Before he could 
apply a torch to his ship and destroy its 
secret, on landing, it was in the hands of 
the Germans. 

‘When experts examined the captured 
plane, they realized the chances this lone 
marauder had taken. He was Roland 
Garros, ace of pre-war birdmen, who had 
barnstormed America with the Moisant 
Flyers in 1911, and set a string of world 


records in 1912-13. Nearing the final stages 
of a fatal lung infection, Garros welcomed 
the war, ready for any hazard, 


OTHE mystery plane was built for him 
Its machine gun blazed directly into 
the path of the whirling propeller, But 
in line with the fire, sharp wedges of stec!, 
with apexes facing the gun, had been 
ened to the rear of the wooden blades to 


‘There was always the danger that the 
impact of bullet against wedge would jar 
loose the propeller, or that ricocheting lead 
might even strike’ the plane itself, Even 
so, the crude, chancey makeshift sent 
enough bullets between the whirling arms 
‘of the wooden screw to crown Garros 
momentary king of the air 

Berlin officials sent for young Tony Fok- 
ker. They wanted him to adapt a similar 
device for German pursuit planes. With 
the machine gun under his arm, the first 
hhe had ever had in his hands, he rushed 
home. He had only a vague idea of how 
it worked, and of its mechanism he knew 
nothing. 

Forty-eight hours later, he returned to 
Berlin with a revolutionary invention—the 
synchronized machine gun used in all sub- 
sequent aerial warfare. 

Without sleep, and hardly taking time 
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Poker, in checked suit, 


the’ war, At righ Richth 


- 
3 


Te wan with money like thi 
that Pokker paid the 
who sorted 


F} 


’ 
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fore the war ended, Fokker, left above, was a 


to eat, he worked on an idea that had 
popped into his head on the way from 
Berlin, Why not let the propeller fire t 

gun? The problem he had to solve was 
to shoot between the blades, which on a 
two-blided propeller passed a given paint 


HE gun 

of the blades 
the muzzle. Th 
to make the propeller fire the gun instead 
of having the pilot try to shoot betwe 
the whirling procession of blades. 

Fora temporary device, Fokker attached 
a small knob to the propeller so it. struck 
a cam each time it revolved. This cam, 
hooked to the hammer of the machine gun, 
fired each bullet automatically just aft 


the blade had passed the muzzle. 


2s 


Dawn was breaking when his 
crude, experimental device was fin- 
ished. Turning the propeller slowly, 
hhe found it fired the gun cleanly 
between the blades. The basic idea 
‘of the synchronized machine gun 
hhad been found. 

Late Thursday evening, he put the 
finishing touches on his invention 
and installed it on a small mono- 
plane, so the pilot could throw the 
gun into action by pressing a small 
button. Lashing the tail skid of the 
plane to his eighty-horsepower Peu- 

ing car, young Fokker set 
ing over dark, deserted roads 
in 


IE CALLED officials to the air 
field early next morning to see a 
demonstration, They were skeptical 
He went alofi, dove on old win 
placed in the open, tore them to i 
bons with a torrent of lead. Very 
fine, they told him, but before they 
would accept the gun, he would have 
to prove it could bring down an 
enemy plane. He protested. ‘They 
were adamani. So he started for the 
front 
‘A few days Inter, he saw a lum 
bering French Farman coming across 
Man's Land, With his gun sights 
rained on the big machine, he dove, ‘The 
two Frenchmen watched him curiously, 
‘unaware that in the space of a dozen watch: 
ticks, a hail of lead might be ripping 
through their wings, puncturing their gas 
tank, sending them careening to earth 
In imagination, Fokker could see it a 
happening. As he dove, he recalled hi 
own narraw escapes. from death—when 
his gas tank exploded, when a wing broke 
over Johannisthal, the Berlin airport, four 
years before, and his passenger was killed. 
That decided him, "He swerved aside, 
roared back to the home field and declared 
he would give up his gun before he would 
shoot dawn someone against whom he had 


ANGRY parley followed. ‘Then it 
£YX ‘was decided that Boelcke, ranking ace 
of the German birdmen, should ly" the 
hew machine across the lines. In his first 
og-fight, Boelcke demonstrated the deadly 
success of Fokker's un, 

Jnnmediately ll German pursuit planes 
were similarly’ equipped. Allied airmen 
were helpless before the new invention 
until a German pilot, lost and bewildered 
by fog, landed squarely. on a French ait- 
port, ‘Then the secret of the new gun was 

Ti was only a few months after demon- 
strating Fokker's gun that Boelcke met 
Seath through a strange twist of fate, 
Forty vietories in the 
to bim at the time of 
vd, a team mate crashed into his ship in 
mid-air, With one wing tom completely 
away, the Saxon Eagle plunged to earth, 

At his Schwerin plant, Fokker was kept 
hopping from morning until night, build 
ing guns and planes. His little factory was 
inadequate. He took over a prison, bar 
racks, then a piano factory. His workmen 
increased from 160 to 1.600. They referred 
respectfully to their youthful boss as “the 
old. man.” 

High government officials, coming to the 
plant, mistook the youngster who greeted 
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Ir 7 ¥y would solemnly make the 

uunds by himself at the usual hour. 
Like everyone else in Germany, 
Fokker thought the war would be over 
in three months. He first repaid all 
the money his friends had loaned him 
in the precarious pre-war days. Then 
he set ut to achleve his ambition of 
»ccumuilating enough capital tofinance 
himself as a builder of commercial 
planes when the war ended, He had 
‘no idea that before that time came, 
more than 7,000 Fokker fighters would 
have been turned out, 


HE BUTE one type of plane expe- 
cially for Max Immelman, the 
iron-nerved young flyer who originated 
the’ famed” Tmmelmann turn that 
Hewildered allied airmen, during. the 
carly days of the war, This machine 
‘was a wing-clipped monoplane with 
three machine guns spitting a wither- 
ing hail of 1,800 bullets a minute, Fok 
keer always fested his new planes him- 
self, snd the trial flight of this one 
nearly cast him his life, One of the 
5 Jutiery of guns jammed and sixteen 
bullets tore the propeller to shreds. 

The monoplane was an “unlucky 
hip.” Immelmann flew it, over the 
lines, brought down. two 

enemy planes, and. then 
the rocker arm on the 
rotary motor snapped. 
Flailing through the. air 
like a steel knife, it severed 


Here ia the famous D7, 


them for a subordinate ancl 
when he (old them he was 
Fokker, they replied it must 
be his father they wanted to 
See, Tt was great sport for 
the Dutch boy, who, les 

a dozen ‘years be 
en kicked ‘out of school 
boy who would never 


HEN the war began, Ger- 
many bought every plane 

il motor Fokker had. The 
army and navy tured Schwerin 
into a battleground, fighting to 
et Fokker machines. Price was 
no object, Orders came in an 
avalanche. A flood of gold 


THEN it did, it was 
not. the enemy that 
‘got him, but his own anti 
aircraft’ guns. Coming 
low over the German lines, 
he was mistaken for. a 
French scout. The sky 
was filled with a barrage 
‘of bursting shrapnel. Fly 
ing steel cut his fuselage 
clean tn two and bs Fokker plunged to 
earth as though struck by lightning, 
« sine equip -Dutiug 1016, Germany Tealeed the war 
hier sre the had become a prolonged death-struggle 
wwees blades. and she redoubled her efforts to gain 
supremacy of the skies, Fokker was asked 
em to design a new combat ship. He pro- 
chief pilot of the duced his famous triplane fighter, 
ool, with his black This unique eraft, with its three wings 
dachshund puppy, Zeiten, one above the other, could dive, twist, and 
nd with Cockoo, a pet turn as could no other plane of its time, 
pe. Tihis menagerie was It was slower than the Allied pursuit shi 
oon decreased by one. the Nieuport, Sopwith, and Spad, but its 
petite of agility’ in battle made up for its lack of 
pe, extended speed 
versthing small enough This Fokker was the favorite mount of 
ih, andthe greatest of the aces of the Black Eagle, 
jue pencil the almost legendary von Richthofen. In 
such a friplane, he swept the skies at the 
bead of bis “flying circus.” Allied planes 
EVERY poring st elev were often camouflaged, Hut Richthofen's 
“sen Fokker. with Zeiten ship was red—blood-red—from. propeller 
paddling along behind him to tail, and the planes of his circus were 
and poking his black nose red, shining in the sun. Each had a di 
o ever corner and ool Linguishing mark, euch a6 2 white rudet 
box, would inspect all parts or a blue aileron, to set it off from the ship 
of his factory. On days of the Red Knight of the Sky who rode in 
when Fokker was away, front. (Continued on page 148) 


tinued to live 
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Movte New Eye’ 


of Microscope 
inWaronGerms 


By H. H. DUNN 


ight-foot screen ina 
Ovetees 
fecal object. It resembled. a. gray 
indoor baseball, crisscrossed in all direc: 
tions by fine threads of silk, ‘Slowly and 
aimlessly it rotated 

‘The spore of the bacterium that 
causes lockjave" came a voice from th 
loudspeaker of the motion picture apps 
ratus, "Wate it!” 

‘A dozen physicians and_ laboratory 
workers leaned forward. The sphere 
welled. When it had become six inches 
fof more in diameter on the screen, a dark 
Tine appeared across its middle. 1t parted 
From it emerged a black bar, nearly as 
long as the diameter of the spore, spin- 
ning on its long axis—the 
cylinder-shaped germ of tet | 
Sinus, or lockjaw. For what | 

| 


was probably’ the Sst time, 
S'movie had shown the Tock: 
aw spore hatching 

L we were in the laboratory 
of R. R Rife at San Dio, 
Calif, He is pioneer in the 
I of making motion pictures 
of the microscopically smal 
Once he took care of hall a 
doen automobiles for their 
wrealthy owner, a widely 
known physician, Encouraged 
by the man of medicine, Rife 
began building’ his awn. 
Croscopes in a laboratory t= 
ted up in room over the 
garage. In this litle Toom, 
fe has today more than $50, 
(G0 worth of microscopes and 
tameras. Most of them he 


worked to capture in motion pictures 
what the eye sees through the most pow- 
‘erful microscopes. He has succeeded and 
his work has won recogni 
profession. 

at ease in comfortable chairs and watch 
bacteria in their native surroundings on a 

screen. There they may. 
‘compare their own observations of disease 
germs taken from patients with the life 
history of these microbes, preserved on 
motion picture film. It is estimated that 


motion pictus 


the time required to diagnose certain dis- 
eases may be cut from days to hours by 
the use of the films, 


THENCE come the actors in these 
strange movies? Rife propagates 
and rears all the microbes he studies, 1 
learned, in an incubating plant of his own 
design. Deadly germs, housed in. jars, 
are nursed as carefully as the frailest 
child. Delicate thermostats control the 
warmth of ovens in which the germs are 
kept active, or the coolness of refrigera- 
tors in which they lie dormant. “If the 
electric current holds out,” Rife told me, 
“These microdrganisms will be alive a 
million years from today, without the 
interference of a human hand, 

‘When he is ready to make a movie, Rife 
places a small colony of disease germs on 
A quartz slide. ‘Then he picks up one or 
‘more with a human hair, the finest obtain- 
able, which is split lengthwise and mounted 
in chuck Beneath the lens of his miro 
scope. Slowly he lowers this strange pair 
of tweezers onto the slide. Its halves part, 
Between them one or a few microbes 
lodge. Lifting out the hair, Rife transfers 
them to the stage of the micro-movie 
camera, and he is ready to film the life 

history of a germ. 

‘An electric light of 2,000 
candlepower falls upon ‘the 
center of this microscopic 
movie studio—a tiny spot on 
the thin slab of transparent 
quartz that bears the germs, 
Above it, sixteen of the finest 
quartz lenses obtainable, im- 
mersed in glycerin, magnify 
the dimensions of each germ 
12,000 times, Designed by 
Rife himself, this apparatus 
is one of the most powerful 
microscopes in the world; its 
magnification compares with 
the 2,000-diameter enlarge- 
ment ‘of microscopes com- 
monly used in research Iab- 
oratories and in medical ex- 
aminations. 

‘The small camera at the 
observation end of the mi- 


hhas built himself, Te ia wit eis 


— 


‘home built laboratory, that Rife mag 


eroscope starts, Into this 


For ten years he has fes minute organisms 121000 times and makes pictures of heir acty, (Continued on page 141, 
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Dust, Exploding Like 


Costs 
illions 


upended tn the ale, form 4 hazaed bx A 
‘plane wre 


By EDWIN W. TEALE 


T WAS a little after six o'clock: 0 
March evening. The world’s large 
grain elevator, a sprawling ten-n 
Hion-bushel monster of steel 

crete, lay silent on the outs 

Chicago. Only a night crew 0 

remained on duty. t 

Suddenly there was a terrific 
blast, Flames roared through 
broken windows, Walls erum- 
bled like dry crackers. A spark, 
from an unknown source, in 
the tunnels beneath the hun- 
dred-foot-high storage bins had 
leaped into the dust-flled air. 
It had set off an explosive as 
dangerous as dynamite. 
Tearing through solid, rein- 
forced concrete walls a foot 


thick, twisting structural steel City, Mo,, feed grinding 
beams, hurling loaded. freight P infernal machine. The 
cars into the air, and lifting 10 escaped alive was blown 


forty storage bins, weighing 
almost three hundred thousand 
tons, the exploding dust left a 


TPE same week, anothe mill in 


trail of wreckage behind it. Minnesota was wrecked, two lives 
For five miles around, win- were lost, and the roof of the structure 
dows were shattered, Tremors t into the air by a 


of the earth rattled dishes in 
Benton Harbor, Mich., fifty 


miles away. And the sound of Va., factory went on 
the explosion carried a hun- nal disaster of the 
dred miles. In ten seconds, the f starch dust in a 
lives of six men had been linois plant, carried six workers to de 

snuffed out and the greater At this in approximately 


part of the huge plant laid 
waste, Flaming dust had 
wrought this havoc. 

Five times, in one recent 
month, industrial plants in the 


) plan Ameri the 
rd of exploding dust, A million and 
a quarter workers labor under the menace 
of such blasts. The toll of these myste- 
rious detonation, in this country alone, 
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n, an explosion will wreck 


are ‘also numbered JF YOU throw a tar of aluminum or a 
E pinto the stave, nothing 
app. if you ignite fine soap of 

you are touchin 


the explana 


ig, and that it 
kindling than 


smaller pieces of 
Surrounded by greater 
of oxygen and 
Consequently are consumed 


inpowder. 
d other 


particles 


A explosion 
ui r : reall tremely api 
Pulverized wood, cork, celluloid, pitch, of the Department of Agricul combustion of such -par- 


Paper, cottonseed meal,’ dyes, powdered fort to Sad their salety point. (Continued on page 144) 
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AUTO EQUIPPED WITH BALLOONS TO 
FLOAT IT WHEN CROSSING RIVERS 


A over and original auto was tried out 
in the Severn River in England recently. 
‘The car was designed to make an exhibition 
tour from London, England, to Capetown, 
South Africa, As an aid in crossing rivers 
fon the long trail, it has been fitted with 
“balloons” that will keep it afloat. They 
are connected to a framework surrounding 
the machine outside its fenders. An in- 
genious bellows, mounted on the running. 
board and driven off the rear axle, inflates 
the balloons. 

‘When the car comes to a river across 
which there is no bridge, the framework is 
rigged up and the balloons are attached and 
pumped up. ‘Then the machine is run into 
the water. When afloat it can be propelled by 
‘means of vanes fastened to the rear wheels 


FLYING WEATHER MAN 
TO AID FORECASTS 


Ir praxs of the United States Weather 
Bureau work out satisfactorily they soon 
may have a “weather man” flying regularly 
over Cleveland, Ohio. Manufacturers have 
been asked to bid for furnishing planes for 
chily flights to altitudes of five miles on 
weather recording trips, carrying instru- 
ments, Such means of weather observation 
would result in better forecasts for fiyers 
than they get from ground stations. 
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“SEARCHLIGHT RADIO” CARRIES VOICE 


As 1 they were pointing a 
searchlight, radio engincers on the 
clifis of Dover, England, recently 
aimed.a beam of radio waves from 
4 ten-foot reflector across the 
English Channel. It fell on an- 
other ten-foot bow! near Calais, 
France, twenty miles away, and 
over this beam the men at Dover 
and Calais talked. 

e demonstration proved that 
a new kind of tiny radio waves, 
christened “micro rays,” are com- 
mercially useful. They measure 
only from four to seven inches in length 
Hithert 


may end ether congestion, for 250,000 radio 
stations in a single city Could transmit on 
“micro rays” without interference. Tele- 
vision especially may benefit 

For beam transmission, amazingly little 
power is used. The Dover transmitter used 
4 special vacuum tube and an antenna less 
than an inch long, mounted at the focus of 
the reflector. A hundred yards away, sec- 
fond reflector picked up incoming signals, 
Wires led from a detector tube at the re- 
flector's focus to the receiving set. The 
Calais equipment was identical. 


say recelver, Wires 


Chanact ie voices were beard in Calais, The receiving ootSt is seem in ight background. 
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ANEMIA TREATED WITH 
IRON AND COPPER MILK 


Siteers of iron and copper are soaked in 
milk until tiny quantities dissolve, and the 
result is fed to suflerers from anemia, by 
‘an Aanta, Ga., experimenter. Tests have 
showed striking benefit from this strange 
‘metallized milk,” the discovery of Dr. J.L. 
McGhee, Emory University. biochemist. 
‘Through its use a patient can swallow a 
daily dose of iron and copper of one-fourth 
the weight of an ordinary postage stamp. 
‘The treated milk is not afiected in color, 
‘odor, or taste, provided the metal is pure. 
In Dr. MeGhee's process the soaking takes 
twelve hours and is done in the ice box. 
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SICK ROOM GETS ARTIFICIAL CLIMATE 


Movntars or seashore 
weather is brought into the 
sick room by a New York in- 
ventor’s device. The “clima- 
tor,” as the inventor calls 

built as a sleeping bed. 
After the patient climbs in, 
the curtained top is lowered 
about him. A uniform atmos- 
phere combining radiant 
heat, proper humidity, and 
moving airis continually pro- 
vided by electric controls, 
and may be maintained day 
and night at any season, The 
patient finds the device com- 
fortable, with plenty of room 
to sit up for meals, reading, 
or writing. Attachments sup- 
ply artificial light and pro- 
vide for exposure to natural 
funlight and, to ultraviolet 
“health rays.” 


LANDS PLANE 
TO GET HAT 


AN EXAMPLE of what may happen in the 
future when airplanes become more po} 
larwas shown sear Chicago, the oer 
day. J. V, Neill was trying out a mi 

lane when his hat flew off, He saw it land 
ina back yard, Then he flew down, landed 
in the yard, got his hat, and took off. 


GIANT LIGHT WRITES ADS ON CLOUDS 


sigantic bllion-and-s-half-candlepower 
‘sat 


Benuis crowils can now see advertise- 


ments projected on the clouds in the night 
sky, in letters a quarter of a mile high. 
Were they to follow the streamers of rays 
to their source, they would find a giant auto 
train occupying seventy feet of roadway. 
Tt comprises a. billion-and-a-half-candle- 
power searchlight and a power plant to 
the enormous quantity of electri 


ss shown in upper left plete. 


inh 
lated by electricity. 


NEW BACKSTOP TESTS 
ACCURACY OF PITCHERS 


Srrawoxsr of devices to try out aspiring 
baseball pitchers is a novel target recently 
introduced in the East, Behind a dummy 
batter, who faces a home plat, is a back~ 
stop ruled in squares and charted with key 
letters. The pitcher under trial is required 
to try to hit any spot the instructor may 
order, with the various types of delivery at 
his command, 

The instructor, meanwhile, keeps score 
of his success on'a special sheet. Space is 
provided for noting the accuracy of his 
fast ball, and curve; also of his skill at de~ 
livering the ball overhand or underhand. 
From his hits and misses, his percentage 
can be recorded immediately in the last 
column of the score sheet and totaled at the 
end of the try-out. The device provides, 
perhaps for the first time, an exact numer 
ical rating of a pitcher's ability, If he 
roves wild in his aim, only the dummy 
patter suffers, 

Baseball coaches expect that the device 
will prove especially valuable in checking 
and rating the ability of pitchers scouted in 
the minor leagues and who have had no 
chance to face big league batters, 


MIGHTY ELECTRIC ARC RECOVERS GOLD 


NEW ELECTRIC LAMP 
IS WATER-COOLED 


Heat-absorbing liquid surrounds this new electric 
faimp 0 that the light ft furnishes in kept cold 


‘Trower the average electric lamp is fer 
‘more efficient for heating than for illumi- 
nation, the light from a new type of high- 
power lamp is cold. ‘The new bulb is de- 
signed for uses where a minimum of heat is 
required, as over operating tables in hos- 
pitals, for lighting wax models in store win- 
dow displays, and for projecting opaque 
‘objects ina stereopticon. 

General Electric engineers designed a 
wwater-cooling system for the new bulb. It 
is surrounded by a bath of heat-absorbing 
liquid, a solution of copper salts. A cooling 
coil carries away the heat from this bath 
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GARDEN RAKE DESIGNED 
TO PREVENT CLOGGING 


Aw ext sturdy dual-purpose rake that 
will not clog is alate invention of particular 
{interest to the gardener. The rake thus com- 
\ bines the usefulness of the old-fashioned 

steel rake used for working in the soil with 
that of the Japanese bamboo rake for leaves 
and rubbish, It is made of pressed steel and 
is of much stronger construction than the 
onlinary type. 

‘The shape of the new rake's flat teeth, 
which are considerably thicker near the 
rake head than at their lower ends and 
which also are round on the rear edge, is 
credited with giving the tool its non-clog- 
sing characteristic. 


TUBE SHOWS BIG RADIO IMAGE 


ination to cover a large screen. fut 
: 20 the invention by W. G. Taylor of the 
UA. + arc” tube, used by Sanabria, the neon 
rT ve becomes practical for making the 
r television images. 


NEON ARC 
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AIR FLIVVER READY 
TO FLY WEIGHS 
ONLY 1,000 POUNDS 


PORTS have long had it that Henry 
Ford, the man who made cheap auto- 
mobiles popular, was about to produce a 
light plane that’ any man could’ afford to 
own and fly. Now Ford’ chiel aircraft 
signer, William B, Stout, announces what 
he calls “an aerial counterpart of the fa- 
mous Tin Liazie,” ‘This little two-seater 
plane was recently exhibited in Detroit. It 
Was expected to be placed on the market 
Soon, probably to sell at less than $2,000, 
aod ‘plans foF quantity production have 
Within one of these novel all-metal 
planes, the driver of one of the first fivvers 
‘would feel right at home. A brake lever at 
the pilot's left, suggesting the emergency 
brake of early Ford cars, locks the plane's 
wheels while the motor’ warms up. Foot 
Pedals ks those on the old ears control FLASHLIGHT IN CANE 
the plane’s lateral rudder. Even the ignition 
switch and the self-starter button are fa SEVEATS RES OLS, 
mniliar to Ford drivers, but the dashboard Fuatptixe for an elusive keyhole 
hhas many dials not found in cars. the dark becomes a thing of the pa 
‘The plane weighs less than 1,000 pounds, when this imported English novel 
and is said to be able (o land in the space cane is carried. A slight twist of 
of a tennis court if necessary. It has a ornamental band on the cane and 
forty-three-foot wing spread. The seventy- light flashes from the handle. 
fiveshorsepower motor drives a pusher pro- ‘The secret is this: A slender 
peller, carefully shielded by framework so battery is concealed in the hollow 
that no one can blunder against it while the shaft and inside the white tip on 
plane is on the ground. the curved handle is a 
“For the present,” says its designer, “the light globe. The device 
plane is called the Sky Car, though the pub- but should prove convenient on a 
Tic, in its usual fashion, is Hkely to dub it dark night to find the keyhole ot  wnea the phone rings this ne 
something much less formal.” Took at a watch Sesresdtoasieestiscr me 


ROBOT ANSWERS PHONE 
AND TAKES MESSAGE 


One of these days a telephone caller, 
having rung a friend, may get this answer: 
“Mr. Blank is not in. He will be here at 
eight this evening. If you care to repeat a 
message, Mr. Blank will receive it upon his 
return.” An automatic device, invention of 
William Schergens, of St. Louis, Mo,, an- 
swers the phone ‘and takes a’ message. 
Whenever the telephone bell rings, the de- 
vice answers, Then it waits for a reply. 


rention will automatically 
aller may wish to leave, 


POPULAR SCIENCE MONTHLY 


Ship Models for All 
the World Tested 
in U. S. Navy Yard 


ToEs 


along. Wa 


ily’ peefected, 
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Gigantic X-Ray Tubes Designed for War on Cancer 


‘Thin grout Xray tbe, which uses a 


Schenectad are_-now being 
structed. Dr, Robert A, Millikan and 
Professor Charles Lauristen designed the 
apparatus under construction at Pasader 

Tits design is based on six months of 
experimental work with a similar instru 
‘ment at present in use at the California 
Institute of Technology. Althoug! 
been planned to use a power of 600,000 
volts on this tube, in an emergency its 
power can be increased to 1,000,000 volts. 

‘The tube being built at Schenectady was 
designed by Dr. W, D. Coolidge of the 
General Electric Company's staff, and 
when completed will be installed in the 
Memorial Hospital, New York City. It 
hhas a power of 900,000 volts. 

These titanic instruments will be used 
jn science’s war against cancer. They will 
produce rays comparable to radium’s 
gamma rays, which cannot be produced 
with low power X 


MAY REDUCE HUMIDITY 

Soox to be placed on the market 
according to advance reports, is a novel 
apparatus that will make the air in sleep- 
ing and living rooms less humid during 
summer months. Exactly opposite in 
principle from moisteners, 
this de-humidifier will draw moisture from 
.. Details conceming its operation 
have not yet been made public. 


Lasristen 


PLANES TO FIGHT FIRES, 
FAMED CHIEF PREDICTS 
A vererax firefighter, John Kenlon, 
who recently resigned as Chief of New 
York City’s Fire Department after nearly 
twenty years at that post, predicts revo- 
lutionary changes in fire fighting. 

One of these days, he foresees, airplanes 
ill supersede automobile fire engines. 
They will hover stationary over burning 
buildings and smother the fire with clouds 
‘of powerful gases 

“Such gases may not yet be known, but 
they will be discovered,” Kenlon says. 

Perhaps twenty or forty years from now 
no fire engines will congest traffic. All fire 
fighting will be clear of the streets 


HOLDS HAMMER HANDLE 

Loose hammer handles, caused by 
wedges working out, may be avoided by 
using a wedge recently placed on the 
market. A series of projections cause it 
to bite into the wood of tool handles, 
holding itself firmly in place. 


ple 


This posed photograph shows how 0 
wr He Msedy wen 
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NONFADE WALL PAPER 
PROVED BY TEST 


Two years of sunlight were crowded 
into a few hours in New York recently 
when a new wall paper was given a fading 
{est by artificial sunshine. Samples of the 
paper were stretched over small openings 
tthe base of a lange cylinder. Rays from 
4 powerful sun lamp, which was installed 
Within the eylinder, fell on them through 
The openings, 

For twenty-four hours the lamp’s power- 
{ul rays shone on the new paper, a length 
of time estimated to be equal to iwo years 
of sun exposure on the walls of an average 
room, No fading of the new paper was 
noticed after fis severe test. Light was 
made to fall on it through small openings 
40 fading, if any occurred, would be notice- 
able by comparison with the portions of 
the samples not receiving. the ra 


Muplicating two years sunlight. 


NEW SEISMOGRAPH PUT 
IN USE AT PITTSBURGH 


SreiKix in contrast to the bulk of 
ordinary seismographs, or earthquake 
detectors, is the diminutive size of a new 
instrument recently installed at the Uni- 
versity of Pittsburgh. It is called the only 
‘one of its kind in the Western Hemisphere. 
Earth quivers detected by its tiny arm 
fare magnified electrically, and recorded 
‘on smoked paper in a near-by cabinet. 


HIGH PITCHED SOUNDS 
KILL HUMAN CELLS 


Tr rite squeak of a rusty door hinge, oF 
‘of a piece of chalk upon a blackboard, sets 


MATHEMATICS MAY BRING NEW MUSIC 


A aero of dividing the musical scale, 
which may result in new and. strange 
harmonies, was demonstrated in New York 
City recently by Augusto Novaro, a Mexi- 


ean of Halian descent, Twenty years of 
experiments were required (o perlect the 
system, which is based on mathematical 


struments of Novar 


calculations and 
design, 


‘Musical experts before whoo 


it might possibly revoluti 
present Laws of musical con 
position. “One of the experi- 
ental instruments used in 
developing the system 
was displayed by No- 
varo.. It consisted of 
4 rectangular sounding 
box, across which a 
series ‘of strings were 
Stretched. Between the 
strings across the top 
af the or was sae 
‘upon’ which divisions 
were marked. To dem- 
onstrate his theory No- 


varo, who is only forty years of age, has 
designed in the past twenty years several 
‘other precision instruments besides the one 
shown in the photograph below. 
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your neryes on edge, perhaps there's a 
reason. When loud 'and high pitched 


‘enough, it is actually deadly to cells and 
small organisms, investigators have found, 
Both germs and the red corpuscles of 
‘human blood were killed by audible noises, 
in tess conducted by Prof. 0, B, Wiliams, 
and 


University of Texas bacteriologist, 


Prof, Newton Gaines, Texas Chri 
University. physicist, 
‘They put the germs in a flask and set 


the vessel in a tank of water. Agitating the 
water was a cnickel "Tube, vibrated. by 
Boetrotamescestion sca esac second 
It produced sound waves so intense as to 
bbe best described as a terrific squeak. 

Germs thus “rayed for periods of from 
ten minutes to an hour suffered high mor= 


the longest. period. Other experimenters 
have killed living things with sound waves 


so high pitched as to be inaudible, but 
is the first time that waves the human 
ear can hear have proved deadly. 


, 
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CURVED FILE GIVES. 
NAILS RIGHT SHAPE 


A cunven, trough-shaped nail file placed 
fon the market recently is a useful mani 
curing tool. Rubbing it across the nail 
ends, which are beld inside its trough, 
results in nails filed to shape, This novel 
instrument is made with three sections— 
‘one especially for the thumb, one for the 
little finger, and one for the three middle 
fingers. “AL its end is a nail cleaner and 
ccticle pusher. 
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PRIVATE YACHT IS ALSO ELECTRIC CARILLON PLAYS 
ES NCR e a 5 LOUDEST BELL NOTES 


Becavse his hobby was fire fighting. mad 
Albert T. Bell, Atlantic City, N. J., hotel e 
man and president of the National Fire 
Protection Association, had a private yacht 
built for himself that could be pressed into 
service to fight waterfront fires 
Electrically-driven pumps in her engine 
room supply water to powerful fire nozzles 
‘on top of the deck house, enabling the 
vessel to aid local fire fighters in an emer- 
gency. The. yacht herself is fireproof 
Cooking and heating are done by’ elec- 
tricity, Since the electricity is generated 
by Diesel engiries, which also drive the 
boat, there i less risk in taking her near 
burning craft than if she used gasoline. 


BeLt notes louder than 
y ever heard by human 
favs can be played by @ 
small electric carillon, not 
much larger than the aver- 
age radio set. ‘The appa- 
ratus, recently developed 
bya New York City manu 
facturing firm, also can 
reproduce bell’ sounds as 
faintly as the ticking of a 
eudoir clock. A series 

of little chimes are struck 
by small electric hammers 


‘Another novelty in the yacht is the heat- actuated by a keyboard, 
ing system, Hot water, heated by electric- pine bet aaah Although sounds made 
ity, is stored in a tank and circulated fed by ‘vacuum tober uatll they are lowest ever beard. by the small chimes are 


trough her radiators as required, so faint they can be heard 
only a few inches away, their vibrations 

are picked up and amplified millions of 
times by vacuum tube amplifiers..‘They 
then are played out into an audience of 
} from a church tower by giant loudspeakers, 
By simple manipulations of the keyboard, 

a player can render sounds barely inaudi- 
te oF swell them into a roaring tumult of 
harmony. A similar device is used to 
Dproadeast chimes from the City Hall of 
Camden, No Je (see page sixty-eight). 


VARNISH HAS NO ODOR 


A sew odorless varnish that can be used 
in refrigerators without harm to foods was 
announced in a recent report to the Ameri 
ean Chemical Society. Varnishes at pres 
cent in use contain a strong-smell 

rial known as phenol which is. easily: 


absorbed by fatty foods like butter. ‘The 
‘his a 8 pleasure yacht or fire bout by turn and was designed for Albert. Ball, ‘odorless varnish is expected to reduce con- 
iesident f the National Pie Protectica Arsclaton, to serve In both capectties struction cost of refrigerators 


DIAL GIVES REMOTE RADIO CONTROL 


A Campes, N. J 


SLEEP WHILE YOU RIDE 
WITH NEW HEAD REST 


oS? HEAT motorists may travel in, com- 
fort, sleeping while riding if they 
Ma" Montenr, of Tampa, Fis has 
devised a head rest for use in autos. Straps 
suspend the rest ftom cospieces ina ea 
top. The device is equipper ‘ear 
flaps” to prevent the noise of travel dis 
turbing the sleeper. 

Shocks and jars of rough roads are elim- 
inated by its elasticity. A head rest for - 
every passenger may be fitted in any car — 
with a top, They are expected to prove a onely resembling an ordinary telephone dlal, the 
convenience for bus passengers and motor ce chown above and a Weft e Tomote conta for 
tourists on long runs jovaet. Tt can “yet” aay one of eighteen stations 
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BALLOON WHEELS DEVELOPED FOR AUTOS 


entire wheel is a huge pneumatic tire. 
Because of its great air capacity, it may 
be operated at air pressure as low as ten 
pounds, or about a third the pressure used 
in standard balloon tires. The shock-ab- 
sorbing quality of the balloon wheels, 
according to the inventor, may 
eliminate the need for springs in 
‘ears of the future, He plans to 
equip @ springless car with the 
wheels to test this possibility 


NEW STYLE DEVISED FOR 
TIME BY TELEPHONE 


So MANY phone subscribers desire the 
correct time at a nominal charge, a service PLEASURE cars and light motor trucks 
provided in several cities, that a new sys- may soon roll more smoothly on “balloon 
tem will soon enable one operator to give wheels." Recently an Ohio inventor 
many callers the time at once. Pictured ceeded in adapting a set of these ext 
above, she announces thus, “When you  dinary devices, previously used only 
hear the tone signal it will be exactly airplane landing gear, to replac 
10:4834 Aat.” The musical note sounds tires of an automobile, 
every quarter minute, A flashing green ct fest car and drove it \ 
light tells the operator when to start day and night for more than 20,000 miles % 4 
announcing, If a white light shows no to prove that they would stand up well in 

subscribers are on the line and she may gh 
‘stop announcing and save her voice. 


‘An Ohio inventor has adapee 
Erae et of balloon wheels eves 


WORLD'S COSTLIEST CAR 
SET WITH DIAMONDS 


Ap 


expensive in the world, costing $1250 
was displayed recently at Kansas City, Mo. 
It was built to commemorate the silver 
jubilee of a dealer's organization, and i 
finished largely in silver 

maintain the car requires the pr 
ence of a large armed guard re 
its silver, jewels, and fine machinery. More 
than, $100,000 worth of preciou 
chiefly diamonds, nits hub 


DIVINING ROD FINDS 
LOST WIRE OUTLETS 


n elee- 
went of factories oF 
ons for desk tele 

inoleum. Frequently it 

ins for rearrangements of equipme 
Usi divining 1 trace the 
: rrying the wires, the 
mnnections are und. Placing a 
ne head set, connecied to the 
his ears, a user carries the 
rod over the oor. As it nears a metal 
ject such as a conduit a buzzing sound 


is beard, while a different buzzing occurs 
as it passes aver outlets in the conduit, 
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— Film Gives“Night” to Movie 


Supersensitive camera and 


high powered incandescent 
lamps add realism to work 
in pictures—Mineral oil 
sprayed by giant atomizer 


gives appearance of fog 
thick or thin as desired 


onditions wi 
film, All the lights. in. Hollywoo 
given enough illumination 


St people wes Av seen 'ere chit isp the toe 
the studio name for apparatus revoltignze ihe alam of 
powerfulincandescent stzne of a more ducal nature, Flood 
Fights ‘The directing scenes, for example, are made far mote 
of this scone'was st naturtl by adding diving rain and fon 


O* E, when it became necessary difficult that. a squad of electricians For storm scenes where. lightning is 


Water, hurled out at the top of umbrella sprinkler, ie rata 


to shoot a movie scene supposed equipped with earphones was scattered supposed to fash, another new piece of 
to take place at night, the actors through the crowd to take care of orders apparatus has been developed that. looks 
went through their stuff in broad for changing of lights, Such a scene more like lightning on the tlm than would 
daylight,” Then the film was dyed blue would have been almost physically impos- the real thing. ‘The new machine, resem 
to give the night effect. ‘The result often bling’a stationary donkey’ engine, 
requited a bit of imagination on the part py mmm) ‘coisa mixture of magnesium and 
of the audience, especially. when the sky comstarch into an_intermit 
‘was brighter than it could be with the flame in a hopper. ‘The 
brightest moon you ever saw flashes and the cornstarch gives, 
Now science has made it possible to the flame body and makes it last 
take movie night scenes that are realistic Jong enough to register properly. 
down to the last detail, Simulating rain, ‘The new incandescent lamps 
fog, darkness of any degree, and the other give none of the sputtering and 
conditions of night is easy for the modern | hiss of the ordinary are light. 
movie producer. Curiously’ enough, the success 
Perhaps the most novel of the newer of the “inkies” was brought about 
effects is fog. Instead of the chemical by the new film; and yet lacking 
fogs once used, movie producers now use the “inkies” the new film would 
hundreds of gallons of the ordinary tast not have represented such an 
Jess mineral oil. By the aid of giant com- important improvement. 
pressors that work like the perfume atom- ‘The “inkies” produce a light 
izer, this mineral oil is turned into a fine that is rich in yellow and orange 
mist that hangs in the air for hours and rays, whereas the hard carbon are 
yet does no damage to scenery or cos- | 
tumes, Every degree of fog from the 
London “pea soup” variety down to vague 
mists for dock and river scenes can be 
made by these machines 
‘Two new developments have made real 
she scenes more practical. One is the 
invention of movie film that is enor- 
mously sensitive to artificial light such as 
that given by incandescent lamps, The ——_ aS 
other is the production of incandescent Cameras, beam microphone, and ordinary film to the ul 
lamps of huge power, ‘Seunted oa a traveling parallel to record a ight rays produced by the “inkies 


light gives less yellow and orange 
and much more blue, violet, and 
ultra-violet, Tt was. the ultra- 
violet rays of the old arc lights 
that produced so much eye trouble 
among movie actors, 
The new film 

speed panchromatic 
means that it is sensi 


of the high 
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whe gets power from sunlight, in his 


sboratory in the Kaiser Wilhelm I 


Magic Plates Tap Sun for Power 


THIS is written, an amazing 
lamp has burned each day for 
several months in a Berlin, Ger- 
many, laboratory—an electric light 
run by current created by sunshine! 
Tt suggests the possibility of future 
use of a vast, inexhaustible, hitherto- 
untouched reservoir of power. 
inventor of the super 
pphoto-electric plate that 
es this sungenerated current 


sensi 


aod 


corren oxo 


Silver Selenide and a Secret Metal Used by 


possible is Dr. Bruno Lange, a twent 
eight-year-old experimenter at the Kaiser 
Wilhelm ‘Institute. In the not distant 
future, he declares, huge plants will 
thousands of these magic plates 
to transform sunlight into electric power 
‘on a scale that can compete with hydro- 
electric and steam-driven dynamos in run- 
ning factories and lighting homes. 
Several years ago Dr. Lange and others, 
notably Dr. L. O. Grondahl and Paul H. 
Geiger in the United States, discovered 
that copper ride sandwiched, between 
two layers of pure copper will give of 
feeble currents of electricity if exposed to 
sunlight. ‘These tiny streams of power 
Performed spectacular laboratory dem- 
onstrations. But as a source of electric 
power they had no practical value. 
Now the young German scientist has 
produced a new metal sandwich of amaz- 
ing potentialities. Instead of copper 


German toGet Electricity from Solar Rays 


oxide, he uses silver selenide, a 
combination of silver and. sele- 
‘nium, the nonmetallic relative of 
sulphur used in coloring glass 
red and the element employed 
in the photoelectric devices of 
early experimenters in this field, 
8 the “filling” of the sandwich, 

‘Over. this he places a thin 
yer of a second secret metal, only a few 
molecules thick. Light passing through 
this transparent film sets up a. current 
between the two layers of the metal below. 
When this flow was measured, it proved 
to be from fifty to 150 times as strong 
as that coming from the old copper oxide 


NE of these astonishing metallic sand: 
‘viches, hardly larger than four postage 
stamps, was exposed to the light ona 
dull, overcast day and produced enough 
current to keep a small motor running in 
the laboratory. 

The inventor calc 
erect a huge solar-electric power plant, 
able to produce 300,000 kilowatts, at a 
Cost no greater than would be required to 
build a hydro-electric station of the same 
capacity. To do this the power-produc- 
ing plates would need a combined area of 
approximately one square mile. The cost 
would be $250 a kilowatt or less, the 
experimenter (Continued on page '134) 


-s that he can 
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Arills 1 Get 
in Piloting 
Air Taxis 


Emergency calls for long flights have 
led this flyer into many dangerous and 
exciting situations—Careful study of 
route and plane is secret of success. 


Having finished a careful examination of all 
Jordanod! Ia seen ready to limb into the cockpit for the 


HE airport telephone _ jingles. 
‘Someone wants to charter a cross- 
country plane, It may mean a 
hurry-up jump to Miami, a rush 

business trip to Chicago, or an emergency 
dash with a famous surgeon to a hunting 
lodge in Maine. But, whatever the call, it 
spells adventure for’ the man who pilots 
the flying taxicab, 

In twenty years of aviation, T have 
flown air taxis above half a dozen coun- 
tries. I have seen a hundred thousand 
es of mountains and rive 
farms, slip beneath my wings 
fought the fog in open cockpit cross- 
country planes. I have battled the wind 
in cabin tri-motors, 

Thave come down for emergency land 
ings in many places—dropped into hay- 
fields, side-slipped into tennis courts, sat 
down in bumpy cow pastures. I have 
‘carried passengers that ranged from the 
brother of a European king to a poodle 
Puppy traveling to its lonesome mistress! 

Last year, a woman was taken sick 
while visiting friends in a little Wisconsin 
village, She telegraphed for her physician 
in New York. We hopped off from Roose 
velt Field, Long Island, ina Whirlwind- 
Fairchild ‘monoplane. We crossed high 
above the Alleghenies, battled head winds 
over Ohio, and sat down in a pasture. on 
the outskirts of the Wisconsin village just 
eleven hours—flying time—from the stat. 


ui hie ‘most important passenger-carry- 
ng fight T ever made occurred on the 
day the Armistice was signed, ending 
World War. Twas flying with the pursuit 
squadron of the Bulgarian War Birds. A 
few days before, I had been sent back to 
Sofia to ferry a! new fighting ship to the 
front. 

Before daylight, on that historic No- 
vember eleventh, {as shaken awake by 
an orderly. He old me a member of the 
American legation had to be flown to the 
front with papers to be signed by the high 
commanders of the Bulgarian and French 
frmies, terminating host 


A gray, foggy dawn was breaking when 
I reached, the field, 

“D.P.W.” was already turning, the 

rsepower Benz spitting flame into 


fast 
220-h 
the damp air as it 


gold braid stood about the ship. I was 
told the soldiers at the front were revolt 
ing. If the Armistice papers were delayed, 


‘our lines would 


would break through; hundreds of people 


would die. 


'HE instant the fog lightened a 
we roared away into the mist, flying 
by compass. The route lay over 160 miles 
T took a chance and flew 


‘of mountains 
th throttle wide 
big Benz. thunde 


By ASSEN JORDANOFF 


until we dropped down at the front line, 

A forced landing and crack-up on that 
trip would have caused more deaths than 
any other aerial crash of history 


‘The propeller of a 


warmed up, Officers in 
'HILE the legation man delivered 
the papers, I collected my personal 
belongings and piled them into the plane, 
‘Among them was a pet hen with a wooden 
leg. It had been run over by a truck and 
Thad whittled out a wooden stump to 
replace the leg that was cut off. Tt hopped 
e, allover the place and was the pet of the 
camp, 

On the way back to Sofia, we struck a 
storm, Tn the excitement’ the legation 
man stepped on the chicken’s neck and 
‘when we landed it was dead. We decided 


crumble; the enemy 


pen all the way, The 
without a splutter 
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to have a chicken dinner and celebrate the 
Armistice! 

Ordinary cross-country passenger fly~ 
ing is no chance-taking affair like that 
race to the front. Every possible precau- 
tion is taken, When the-Opera- 
tions Manager at the airport gets 
‘an order from someone who wants 
to charter a flying taxi, a regular 
line of procedure is followed. 


THE pilots are chosen in rota- 
tion “and. according to. their 
experience with certain planes 

and over certain territory 
Mechanics ‘swarm over the 
ship. ‘They fill the gas tanks 
until they will not hold an- 
other drop, examine the in- 
struments, adjust the motor, 
and make’ a careful check of 
the plane from “prop” to 
rudder, The log book of 

the plane must be signed 

by a licensed mechanic 
before the pilot is al- 
lowed to take it from the 
round. 

Asa second check on 
the condition of the 
plane, the pilot goes over 
Alms the “ast 
minute, He is responsi- 
ble for the lives of 
his passengers and 
feels more com 
fortable in the air 
if he has gone 
over the ship him- 
self. 

At a southwest~ 
em. air field, not 
Jong ago, pilot 
hopped off in a 
hurry in an open-cockpit ship, 
without looking it over. Two 
hundred feet inthe air, the 
radiator cap, which had ‘been 
screwed on loosely, fell off. The 
wind rushing past’ the opening 
wucked water out, ‘The pilot 
was deluged and 
and, landed with, 

No worth while mechanic resents hav- 
ing the pilot give the ship a final check. 
Being careful on the ground is just as 
important as being care~ 
ful in the air. 


TEE inal examination 
of ‘the condition. of 
the plane is made after —// 
the pilot takes his place 
in the machine. He wag- 
ales the controls to see 
that all the control sur 
faces are working prop- 
erly. A few years ago, a 
plane was put on. the 
‘market with special locks 
‘on the ailerons to keep 
them from whipping in 
the wind and being dam- 
aged when the plane was 
standing on the ground, 
‘One pilot at Roosevelt 
Field forgot all about 
them and hopped off 
without testing the con- 
trols. He was in the 
before he found his ai- 
lerons were locked and 


Avlett, Jordanott 
completing his exam 


his side-to-side control 
paralyzed. Only the fact 
hat he was a crack 
pilot and the weather 
was unusually calm al- 
lowed him to get down 
without a crash. 


Before the take-off is 
made, the pilot of a cross- 
country plane receives a 
written onder, giving the 


destination of “the ti 
From then on, he i capita 
‘of the ship,” in complete 
charge, Each machine has 
a maximum load it can 
carry. When there is doubt 
the passengers and huggage 
are Weighed. Then, every- 
thing is ready for the start 
Usually, at that 

moment, the con- 

cem of ihe pilot is 

for the weather 

rather than the 

plane. He flies over a wide stretch of ter- 
Bitory. The sun may’ be shining over the 
airport. But what's ahead? He studies the 


sun 


Wi 


WATCH 


Jordanoff once had to use his wrist watch as 2 compass. To do this, be 
‘he'hour hand at the sum and them s line halfway between i and 12 pola 


a 


latest weather reports closely to find out 

On these reports, the character of the 
weather at diferent points along the way 
is indicated by letters, For instance, 

broken “oe 

SE fom, "GE f 
i hight hase’ and 
broken clouds, ‘These letters tli a pilot 
much, But Frequently, between the report 
hind the time the pilot reaches the spot, 
conditions change 

On long flights, the weather is a con- 
sant puusie, “Crosecountry aces have to 
te seasoned) weatherghers, But they 
Sidestep a battle with ugly_conditions 
whenever posible, An old ying around 
the hangars is: “The best bad weather 
Ayers are dead 

It is only the greenborn who thinks he 
can beat the weather, When I was twenty, 
T'was ordered to lead three: army. planes 
on'a traning Might ver 125 miles of Bul- 
prin "The clouds. were 
Froken, 
floating fog closed in below me. T didn 
Know enough to be scared. T kept on 


HEN I looked around and found I was 
ider without any’ procession. The 
hers had wisely turned back when the 

icked out the ground, ‘They real- 
ized the danger of crashing into a moun- 
fain in coming down out of the mist 

I landed safely, T thought T was a 


‘Now I know I was just lucky. 
part of a pilot's training is 
The second 


what he can do, 


sour 
Sto. Until he has learned 
7, Doth lessons he is not 

/ ready to hold the stick 
ERATOR clots panenget 


‘who knows nothing about 
flying will ask a pilot to 
keep on against his bet- 
ter judgment. A few 
‘weeks ago, a man wanted 
me to hop off for Chi- 
cago when the f 


was cut down to less than 


(Continued on page 140 
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World’s Highest Dam Is Rising 


eS ae 
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ae 
Sct 
‘ 50-FooT / 
} oWvension 
aca cw (oe StS 
ies vot 


i ae owersion 
; TUNNEL Pires we 
e | Jule TBSoae oe ann 
ere Onbs's COMPLETE 
INCLINED. 
ELEVATOR 
ANON WALL 
SUTLETS Bsouage 
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Bowen PLANS. 
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gHiLE WOOVER DAM 
(Suwoen 

EonSPRvCTION. | /| 


moter. 


‘DAML AGAINST 
EROSION 


| Senn Se See nce 


/ outa 
(SESS IRE ATIVE the letting of the largest con- 
waren DAM struction contract in its history, th 
United States Government has begun work 
‘on the $0,000,000 Hoover Dam, highest in 
the world. Six years from now the com- 
pleted dam will span the gorge in the Col- 
dorado River between Arizona and Nevada 
at the point known as Boulder Canyon. 
it will back up a 100-mile lake 

Hoover Dam will furnish power to run 
a million-horsepower hydroelectric plant 
and it will feed water into a canal to irri= 
gate California's desert 265 miles away 

The first step is the erection of a model 
town to house the workers, Then cof- 
ferdams will rise to keep out the Col- 
orado River and divert it through four 
tunnels. When the dam is finished the 
tunnels will become spillways and water 
fo the Lurbines, 


ebiehiais TS cteimere 
Riven 


picobe Siscnaiors / 
Be Sorauwars wits 
Bait 1s MI SHED 
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BARBERS LEARN TRADE 
SHAVING BLOCKHEADS 


Avpurxice barbers at Frankfort, Ger 
many, lear to shave by using strange 
looking blockheads eit is difficult 
to get customers for the young men who 
are being taught to use the razor, wooden 
effigies of human heads are used. These 
main calm and quiet while the students 
go over them with their sharp tools, 


REVOLVING SCORE PAD 
FOR CONTRACT BRIDGE 


Conreacr bridge players know that it 
is an advantage for both sides to keep 
score, in order to keep in touch with the 
progress of the game, and a novel 
ble makes this easy, Bh 

revolving score pad, twirle 
xer's touch to face any of the players. The 
scoring surf 

with the table 


metal plate holding: the. score: pad 
justable to compensate for the dif- 
ce in thickness of the pad as sheets 
e torn off 


VERTICAL ROLLERS IRON 
OFF SURPLUS FLESH 


As uwusvat reducing machine was 
demonstrated recently in New York Ci 
A series of vertical rollers completely 
ound the person using it. They can be 
adjusted to suit users of different girths. 
‘Turning a switch starts the rollers going, 
literally ironing off excess poundage. Those 
who have tried the machine say the move- 
ment of the rollers is so gentle and smooth 
that no discomfort is caused by them, 
The phtform upon which the user 
stands while undergeing the reducing treat 
ment is adjustable to suit persons of dif- 
ferent heights, as can be seen in photo, 
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SPARK PLUG SHOWS 
FIRING IN CYLINDER 


Warernter every cylinder of your car 
is firing properly is easy to see when the 
motor is fitted with a set of new trans- 
parent spark plugs, The insulater of each 
plug is made of a glasslike material having 
great resistance to heat, provided with 
ridges to give a cooling effect and make 
the glow visible, Once installed, it makes 
Visible from the outside the flashes within 


the cylinder. Absence of a flash in the 
window plig” shows that a cylinder is 
missing, The color of the flash ranges 


from a deep orange to a pale blu 
shows the most perfect combust 
‘orange denotes maximum inefficiency. 


Blue 
7 


DARE-DEVIL SURF RIDER 
IS TOWED BY BLIMP 


Soweriine new in aquatic sports was 
demonstrated. at Sin Pedro, Calif. the 
other day, when a daredevil surf ‘rider 
took a tow from a blimp fer the first time 
in history. Trailing at the end of a 200- 
foot rope, attached to the Goodyear baby 
dirigible Volunteer, Elmer Peck thrilled 
spectators by a program of acrobatic feats 
Blimp and performer reached a speed of 
fifty miles an hour before the inevitable 
spill occurred. 

Not long ago Peck set a freak endur- 
ance record by aquaplaning behind a 
‘motorbeat for twenty-four hours 
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Electric Signals Used to Flash Up Bowlers’ Scores 


AN ELANOWATE eh 
posting 


Before each is’ a battery of small hight, 
numbered to correspond with the buttons 


Dresses a button that 
red light and rings a bell 


hes a 


NEW PLUG MAKES AUTO PUMP AIR 


A xew device that can be screwed into 
the spark plug hole of one of the auto's 
cylinders turns that cylinder into an ais 
pump that will produce two and a half 
cubic feet of free air per minute. This 

i paint, 
liquids. 

On the down stroke of the piston in the 
cylinder to which the device is fitted, the 
piston sucks in outside air through a spring- 


operated valve. On the up steoke, this 
valve closes and another opens, allowing 
the air to flow into a storage tank or into 
the pipe leading to the spray equipme 
If more air is needed th 

from one cylinder in thi 
devices can be used at t 
to double the output. I 


same time $0 as 
designed to 
work at an engine speed equivalent to 
4 road speed of twenty miles an hour, 


‘At ight, above, Is one of the official a 
Stingian el 


leeepers ope 
ical scorer, At hie left a Scourteny 


MECHANICAL CALCULATOR 
FOR CONTRACT BRIDGE 


A naxpy little dk ented by Mrs. 
Isobel Brubaker, of Los Angeles, Cali 
calculates contract, bridge scores ‘quic 
and easily. Two white disks bearing num- 
bers and scoring figures rotates between 
composition holders. 

Projecting slightly beyond the edges of 
the holders, the disks are easily turned 
by pressure of thumb and fingers, Users 
of this device say it saves them time in 
totaling up scores, helps keep their minds 
fn the game, and reatly reduces the pos- 
sility of error. 

The calculator is small and light, and it 
may be carried in pocket or hand’ bag as 
easily as a small purse, 
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ELECTRIC EYE KEEPS CLOCKS ACCURATE 


Excineens at the General 
Electric Company's plant in 
Schenectady, N.Y, have 
given photo-clectric cells the 
job of checking time in two 
different ways. Faced with 
the problem of comparing 
the company’s master clock 
with the Government time 
signals on a daily schedule, 
they used a photo-electric 
cell to avoid any mechanical 
interference with the clock. 
‘The cell was placed on_ one 
side of the pendulum with a 
light on the other side. The 
moving shadow of the pendu- 
Jum thus produces an impulse 
every second and this. im 
pulse operates a chronograph 
that compares its timing with 
the signal from Washington. 

In the other service, three 
photo-electric cells control 
the generator that runs the 
clocks throughout. the_ plant 
Light ashing. through one 
slot in a disk operates a cell 
when the generator runs 100 


fast. When slow, the other 
Photovelectric cells are used in a big plant to controt ait Cell gets a flash, When right, 
‘the clocks and once's second check them for accuracy. the middle cell receives light 


ONE TRUCK CARRIES FIRE 
LADDER 125 FEET LONG 


Owe of the latest pieces of \ 
equipment for German fire | 
fighters is a novel extension 
ladder that can reach a height 

of 125 feet when fully extended. 

It is mounted on a motor truck 

of its own and raised and low- 
ered by machinery. 

‘A rotating base supports the lad- 
der in such away that it can be 
raised in any” direction without 
moving the truck. The ladder is 
made in five sections that slide over 
each other, something like the see- 
ions of telescopes. Sides, rungs, 
and braces are of steel, making’ i 
fireproof 

A novel attachment on this piece 
of fire apparatus is a safety: device 
for lowering people from burning 
buildings. A rescue “basket” runs 
‘up and down the ladder in guide 
rails. It is used when rescuing inva- 
Hid oF people seapacate b 
ziness, from high buildings. 
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HOUSE NUMBERS ON CURB 
AID TO MOTORISTS 


‘Two Los Angeles, Calif, youths recently 
turned an ingenious idea into a profitable 
occupation when they evolved plan for 
making house numbers more plainly vi 
ible 10 pasting motorists. When” the 

peared before municipal oficals, their 
scheme to paint house numbers in large 
type upon a whitened section of curb met 
with approval and they readily obtained a 
permit, Armed, with this sanction, the; 
rocured a number of orders from house 
jolders in the residential section. ‘The 
figures, neatly stenciled on a uniform white 
background, are easily seen by the light 
of the street lamps, 


Tests 
of this part of the German truck's 
equipment were described in this 
magazine last month. 


FRESH WATER ON 
TOP OF SEA 


‘Tae sea isn’t always salty. Re- 
cently explorers found a thiryy= 
foot surlace layer of fresh water 
at some places in the Arctic 
Ocean, ‘Their explanation of the 
apparent paradox is that, melting 
snow and ice from glaciers and 
icebergs supplied the fresh water. 


'be drawn out to faSoct lengths Tele: 
stoped. each le carried ox truck, sbove. 


a 


RUBBER, GOLD, SILVER IN 
TINY HUMAN SKELETON 


A reMankante small-scale model of a 
human skeleton was completed recently 
ty Miss Catherine Dotet, a Lor Angeles, 
Cali 


dental assistant,” Hard “rubber, 
ver, and dental plaster were used 
i the skeleton, All of her spare 
time for two years was given to the job. 
When not on display the small skeleton 
is kept in a reproduction of an Egyptian 
mummy casing, at left in photo above. 


GIVE SICK GAY COLORS 


New York City hospitals 
fed red, green, yellow, blue, 
and purple, according to Dr, H, G, Greef, 
Commissioner’ ofthe ,D 
partment of Hospitals. This 
Is expected to help patients. 


\ 
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Yesterday They 
Ruled the Sea 


What has become of the 
majestic wind jammers? 


On this page you see 
them as they were when 
they sailed the waves in 
all their glory. On the 
next page pictures tell a Po 
of their final anchorages. > my 74 


A /\} 


Jone, 1951 ” 


/ They Lie Bound 
to Humble Uses 


Mighty sailing ships of 
another century can still 
be found if you know in 


what spotstolook. They 
\ no longer sail but they 
P\_ serve as schools, homes, 


or movie sets, 


0 


CAMELS HERE 17,000,000 YEARS AGO 


Aven to the Harvard Uni 
versity Museum at- Cam. 
bridge, Mass., the other di 
was the skeleton of a. tin 
camel that once roamed the 
Western plains of this coun- 
ty. Tt was found at Agate 


Springs, Nebr., by geologists 
of the university's research 
department. According to 


them the little animal was 
about three feet high and 
lived 17,000,000 years ago. 


WALK THROUGH 
GIANT LEAF 


AN. arririctat com leaf 
160 feet long by thirty-six 
feet thick will be one of the 
exhibits at the Chicago Inter- 
national Century of Progress 
Exposition to be held in two 
years. Visitors will be able to 
‘walk through the huge leaf, 
much as tiny germs might 


Nebraska wa 
Camel whore 


eis mow in Harv 


home of thin tiny. dhres-foat 


pass through the leaf itself. 
Lights will imitate the sun 
shining through the leaf 


PHOTO FLASH BULBS GIVE 
UNDERWATER PICTURES 


Srupents of m: 
amateur photogra 
may take underwater pic- 
tures without wetting their 
cameras. Edward Sander~ 
son, of Portland, Ore.. 
demonstrated recently that 
this could be done by the 

of the new electric 


life or 


photo flash bulbs. 

He setup his camera 
close to the surface of the 
‘water over a shallow spot. 
It was focused on the bot- 
tom through a tube and 
hhood that led from its lens 


reflectors, mounted in a clus- 
ter, were submerged close by. 
Snapping the switch and the 
camera resulted, Sanderson 
in an excellent picture 
‘of marine life under the sur- 
face. Waterproof insulation for electric 
‘wires was used, and the camera was I 
with a new high speed plate 


ALL NATIONS SAY “STOP” 


‘Morontsrs in foreign countries find the 
word “stop” on traffic control signs almost 
everywhere, regardless of the language 
spoken. Tourists traveling over the moun- 
tain roads in Albania saw this English 
word on traffic signs as frequently as signs 
printed in the native tongue, In Bucha- 
rest, the capital of Rumania, both "start 

and™‘stop” are commonly used for traf 
signs. The need for a universal trafic 
language where much motoring between 
different countries is done is responsible 
for the use of these English words, 


LEVER OPENS WINDOW IN 
GERMAN RAILROAD CAR 


A coxvestexce on German railway 
trains is a device by means of which pass- 
fengers may open sleeping car windows 
themselves. Without rising from his seat, 
a traveler grasps a small lever at the win- 
dow sill, opening the window quickly and 
easily. Formerly a strap was used for this 
purpose, as the European car windows 
slide to one side instead of rising as they 
do in America, 

Use of this device eliminates the neces- 
sity for passengers to get up and tug at 
the sashes that have jammed or call for 
attendants to open them. When not in 
use the lever folds up out of the way. 
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VISE GRIP ON WRENCH 
STOPS ALL SLIPPING 


A moxkey wrench that tightens its grip 
fon nuts or boltheads the harder it is 
applied is a new tool for mechanics, Tt is 
made by a Binghamton, N. Y., firm, A 
round nut in front of its handle regulates 
the jaw opening to the approximate size 
required. The user then applies the wrench 
to the nut, gripping a latch over its handle 
as he does so, 

This clamps the jaws tightly in place, 
making it impossible for them to slip. 
When the user removes the wrench from 


‘with pipe wrench 
the same manner, A. 
fitted under the latch, 


jaws of 
Wire cutter 


Jose, 1991 
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COVER ON CASH HOLDER 
LIKE GUN'S BREECHBLOCK 


Bonrowise an > 
idea from builders”) 
of big guns, a Chi 

cago, IIL,” manu SS 
facturing firm has 

designed anew 
thief-proof money 
holder 


ments, 
steel eylinder is ft- 
ted with a circular 
hinged cover like — 
the breechblock on 
4 big gun. Beneath the cover is a sloping 
slot through which cash, inclosed in enve- 
lopes, is deposited, ‘This has a hinged lap 
cover that opens outward, At the inner 
end of the slot is another hinged flap, fit- 
ted with teeth like a garden rake, that 
works in the opposite direction, 

“The flaps make it impossible for money 
envelopes tobe taken from the holder 
without opening its cover 


COIN IN SLOT UNLOCKS 
PUBLIC TYPEWRITER 


Cory-1N-rite-stor typewriters for pub- 
lic use in hotels and postal and tele- 
‘graph offices have been designed by a 
German firm, Putting money in the slot, 
a depositor may make 1,000 strokes with 
the machine. Attached to it is a device 
counting strokes as they are made, show- 
ing the user when he is approaching the 
end of his number. When 1,000 have 
been made the machine automatically 
locks until another cain is deposited. 
Ten German pfennigs—about the 
equivalent of two and one half cents in 
‘our money—open the new typewriter. 
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TINY BULB BRIGHTER THAN BIG BROTHER 


Exraraes in the sizes of 
electric lamps were demon- 
strated recently at Cleveland, 
Ohio, when one of the ne 
photographic. flashlight bulbs 
was shown beside a monster 
incandescent lamp of 150,000 
candlepower, ‘The flashlight 
bulb could hardly be seen be- 
side its huge brother. Small as 
it was, however, it could give 
more light for a short time than 
the big lamp could. 

When you press the button 
to take pictures by the aid of 
fone of the electric flashlight 
bulbs, which can be carried in 
coat pocket, you release light 
‘of $00,000 candlepower. ‘The 
brilliant illumination of this 
lamp, though, lasts for less than 
the wink of ‘an eye, while the 
less powerful glare of the big- 
ger bulb could shine steadily 
for one hundred hours if neces- 
sary, The size of the big bulb is 
strikingly suggested in the pic- 
ture at right, 

‘The photographic flashlight 
lamp was recently’ introduced 
to supplant the noisy and messy 
Hashlight powders _ formerly 
vused in taking photographs 
indoors or at night (PS.M., 


RUBBER SPONGE FITS ON 
HOSE TO WASH CAR 


Destoxeo for use in washing dust from 
motor cars is a rubber sponge put out by 
a Trenton, N. J., manufacturer, Fitted 
to a short length of hose, water flows 
through the sponge before’ reaching the 
auto's paintwork, Both washing and 
scrubbing are done in one operation by 
tee of thls device. Water lowing through 
the sponge keeps it always clean, 


NEW ARMORED CAR’S GUNS IN TURRET 


Oxe of the latest of Uncle Sam's mobile 
‘weapons for war on the land is a light 
armored motor car. This machine, re- 
cently tested at Fort Eustis, Va, mounts 
two machine guns in a turret. It can make 
sixty miles an hour on the road and can 
go 200 miles on one filling of gasoline. 
Protection for its crew of three men is 
afforded by light armor plates 
around the gun mounts and driv 

Its engine and 


many parts of the running gear are pro- 
tected from enemy bullets in the same 
manner. Twill be used asa fast scout by 
cavalry” units 
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ROBOT CONTROLS GIVE FLIGHT PICTURE 


RADIO BEACON TO GUIDE 
PLANES BACK TO SHIP 


Nor long ago two squadrons of naval 
planes, carrying seventy-two men, wan- 
dered too {ar from their mother ship, the 
cartier Lexington, and became lost at sea. 
They found their way back saf 
after dark, when the carrier's s 
ied the path home, As a 


nin 
The student 
airplane controls—stick 


throttle—with a regular instr riers are now to be equipped with radio 
before hin with blind beacon stations that will guide flyers to a 
engine-recording safe landing 

As he ‘the make-believe th 


The new system is made possible by an 
unusually lightweight radio beacon outfit 
illustrated above, which will be installed 
in the larger planes of each carrier squad: 


him, Oni hown eng ron, A needle swings toward “L” or “ 

wing struts, and peo ¢ fon a round dial to show the pilot whether 
dummy contro i he is bearing to left or right of the course 
change uld fi fl indicated by the carrier's beacon, Small 


movements of the controls in a real plane 
during flight 

‘The picture tilts from side to side as oove with student before Instrument beard, hom 
the student makes a banking turn, Open- 
ing or closing the throttle causes an indi 
cator to register changes of speed. 


planes, unable to carry radio sets 
the weight, wil follow the larger aireratt 
as birds in a flock follow their leaders 


NEW FIGHTING PLANE 
CARRIES SIX GUNS 


A.wew wasp of the aie rece 
to the British Ro 
gun mount. ‘The 
single seater 
machine guns, 
fn one point 
of a battleship, all of which 
by one man, all six of the 

iachine guns may be fired 

Four of the guns are mo 
leading edges of its wings 
upper and two in the lower 
are spaced well out from 
the fuselage. two on 
either side. ‘The remain- 
ing two guns fire through 
slots on each side of the 
cockpit, sending their 
hhail of lead through the 
whirling blades of 
propeller. In level fi 
the new plane can roar 
through the air at 200 
miles an hour, and it can 
climb three miles in nine 
minutes, 


Jose, 1991 
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Emergency Gas Bags Save Land Planes Down at Sea 


Lost over the 
Ocean off Panama 


Aviation Pilot Verne 
USN,, had strayed and could 

the aircraft carrier 

plane fleet. Now his motor sputtered and 
died, The plane, a land. 


splashed into the But it did 
t as one wing went under Hi 
pulled a lever, There 
and a pair of ballo 
the lower wing 
up the plane until n 
while Harshman le 
emergency ru 
teen of water, 


at with oar 
4 red signal flag 


MOTORS PLACED IN GREATEST AIRSHIP 


Hic amid what appears to be a tan- 
gled mass of girders, mechanics are inst: 
fing motors that will drive the huge Navy 
airship Akron, largest in the world, now 
nearing completion at. the ‘Goodyear 
Zeopelin dock in Akron, Ohio. They will 
break all precedent. in ‘airship conatrac- 
tion by’ belng placed inside the bull 
Earlier airships had the motors on the 


because the ships were lifted by 
rogen gas. An exhaust flame or elec~ 
tric spark might ignite the highly inflam- 
mable gas. When noninflammable helium 
inflates dirigibles, such precautions are 
unnecessary. The engines will drive, pro- 
pellers that can be pointed In any dire 
tion to propel the ship up, down, for- 
wand, or backward. 


ing bueyed up 


SPRING CLIP ON DISHES 
DESIGNED FOR AIRPLANE 


Srectat crockery for serving meals in 
passenger planes ‘was demonstrated in 
Los Angeles, Calif. the other day. Dishes 
that could not spill their contents or slip 
off tables while the plane made steep 
banking turns were shown. 

‘The plates, cups, and” glasses were 
held in place’ on tables by. spring. clips 
instead of wooden racks used in steam- 
ships for similar purposes. This is 
believed to be the first set of dishes 
designed expressly’ for airplane use. 
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Airplanes Move Artillery 120 Miles in an Hour 


pans were patia 
ft the plane. Th 


To Rie ate ie oe dees FIRST AUTOGIRO EQUIPPED AS SEAPLANE 


120 miles away. But a complete field gun 
battery of four three-inch guns whizzed 
through the air the other day to make the 
trip in scarcely more than an hour. The 
remarkable demonstration, first of its kind 
in military history, showed how airplanes 
could rush batteries of artillery to strategic 
points to defend the Panama Canal in case 
of attack, as there are a number of suit- 
able landing fields within a radius of 100 
to 300 miles from the Canal Zone. 

The fieldpieces, partially dismounted, 
were hoisted into the cabins of huge twin~ 
motored bombing planes through trap- 
doors in the flooring. Three bombers, one 
Ford transport craft, and three Sikorskys 
made up the transport fleet, and fourteen 
speedy pursuit planes went’ along to pro- 
tect them from a theoretical enemy. Just 
sixty-seven minutes after the start from 
France Field, the guns were unloaded, set 
‘up, and firing in their new location. ordered by he United Staten 
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X-Ray New Watchdog of Safety 


Mighty engines of transportat 


and tiny home devices are now Inspected by X-ray. 


Industry Uses Invisible Vibrations to Make Pictures of Insides 
of Giant Forgings or Household Utensils in Search for Flaws 


"AGIC and a new factor of safety 

hhave been added to industry by 

the use of X-rays, those tiny 

invisible vibrations ‘of ether so 

I that some have two trillion to the 

Long the useful servants of the 
surgeon and doctor, X-rays 


By CLAYTON R. SLAWTER 


, cannot be seen and travels by revealing 
If you break open a loaf of bread, you 


y weak spots in their depths. 


Although our eye is incapable of dis- find air pockets and cavities inside’ that 
tinguishing > a sible from the outside. They are 
sitive coating of photographic od by air getting into the dough or 

in take pictur is baked and 


now are making pictures of the 
inside of solid masses of steel 
and of the hidden parts of 
hhouschold utensils and show- 

‘on photographic plates, 
spots in giant forgings— 
thus aiding ina new. way in 
the protection of life, limb, and 
property 


duced by a hot wire filament 


in the other end of the 
tube. ‘The electrons, jarring 
the target, cause it to give off 


rays. An everyday compar- 
con is firing a gun at an iron 
plate, The bullet, representing 
the electrons, which are solid 


matter, strikes the plate and 
sends off a noise which, like 


tte which teste metal 
‘eine photoerapbed, 


in cooling may draw the met 
apart, making cavities or wes 
spots within, 

‘These are invisible from the 
outside. Only the magic of pen- 
trating rays can reveal them. 
Consequently, laboratories in 
all parts of ‘the country are 
how putting such rays to work, 
sing thousands of dlls an 


\HE other day I visited a 
workshop and saw how 
look through steel 
plates, iron castings, and great 
machine fittings that pass in 
file before the peering rays. 
‘The man in charge of the lab- 
oratory, Herbert Isenburger, 
Sew ork indittal Keay 
expert whose job it is to diag- 
nose the ills of ailing metals, 
explained how the work is done. 
Instead of an elaborate 
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equipment, I was surprised to find 
the photographs are taken on f 
clamped between two battered i 
wood! This was placed behind the 
ing of engine part to be examined, which 
is mounted before a rectangular opening 
& large ead-lined th 
center of the laboratory 
EAD absorbs more N-rays than any 
4 other known material 


protect. wor 
The thickness of 
walls of the box gives sufficient protection 
for the length of time required to make 
y photograph, 

Going to a low cabinet resembling a 
lecturer's stand, Isenburger operated con® 
trols on its sloping top. Pointers on 

trie gages wavered like the feelers of 
strange insects; whirring machinery waked 
to life, A motor-driven rectifier, convert- 
ing alternating current from high tension 
transformers to direct current for the ray 
tube, spun madly. Tiny arcs snapped 
between its whirring contact points, 
‘Reaching up to a cord overhead he tugged 
at it, Tnstantly a bolt of blue lightning 
snarled and crackled in the shadows of 
the ceiling. The X-ray had been put to 
work at its daily task 

“We have to warm up the tube grad- 
ually,” he said, “When the current can 
jump that gap up there we know the rays 
can penetrate the depth of metal under 
examination. This machine works at two 
hundred and thirty thousand 
volis, ee 

“What we are doing here is 


testing materials for engineering work. 
‘The piece I'm photographing now was 
designed for a large new power plant. If 
it goes into service, itl have to stand a 
pressure of one thousand pounds against 
every square inch of its surface, I'm 
X-raying it to see if there are any hidden 
flaws inside, You can't take chances with 
Pressures like that.” 


IE showed me the arrangement of the 
apparatus. At one side of the 
big box is the power plant. On 
another side is a lead drum con- 
taining the X-ray tube. When 
the rays are working they are 
completely surrounded by this 
metal, which keeps them from 


X-ray pleture of an assembled fat- 
itn, Here the rays found no Saws 
{nthe heating element, proving the 
fron perfect when it left factory 
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ring about the laboratory. A square 
jpening permits them to pass into the 
lead-lined box in which the work 
mounted 


AL taking of X-ray pictures, as it 
explained to me, seems absurdly 
They are used to make a 
picture” of the object under 
You can visualize this by 
small piece of glass unevenly, 
paint thick and thin in. spots. 
(it up before a sheet of white 
rong light, You will see that 
w cast by the glass is mottled, 
ome spots and lighter in others, 
ing (o whether the paint is thick 


Actu 


paper i 


» a steel engine part is placed between 
rays and the film, If its metal is 
rays pass through it uniformly, 
an even dark gray: shadow on the 
film, Should there be 
flaws or cavities in it, 
more rays will pass 
through at those places, 
making light spots on 
the film, just as you saw 
the mottled shado 
the glass plate, The 
picture of the casting 1 
saw being photographed 
showed such spots when 
it was developed. 

Imperfections such as 
these spots represent 
would, in many of the 

in engineering 
and property 
if undetected. 

‘The piece T saw 
X-rayed could be carried 
iby one man, Yet it was 

to sustain a pres- 
equal to the weight 
large locomotive, 


sure 
of a 
Failure of the part unde 


a pressure like this would be as destruc 
as the blast of a high-explosive shell, 

Industry has given X-rays a big’ job 
ha Digger. On the 
for example, two 
‘odd-looking trains are in continual service 
‘They are completely equipped traveling 
X-ray laboratories. At. different points 
‘on their runs they are used in examining 
locomotives already in service, Flaws in 
Ariving-wheel (Continued i 


‘This aluriourn frying pan i 
Derfect, an the. Xeeay phot 
Cleary shows, "The white apots indl- 
cate Sawa which the eye cant fad 


At left is am Xray picture of 
‘he joint in the fuselage of an 


Sirplone. ‘The abrence of white 
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Dr. J. Q. Holsopple, left above, 
Arawing test in which he must change 


By JOU 


K. LODGE, 


THE world of crime, sheep can now 
be separated from goats. Sheep are 
those who can and will reform. Goat 
‘crooks are those who can’t and won't. 

few Jersey state experts, wise in the 

ways of 1 crook, have given 10,000 mental 
tests to jail and reformatory inmates dur- 
ing the ‘past two years. ‘The tests were 
made under the direction of Dr. James 

Q. Holsopple, formerly of Yale Univer- 

sity, now chief clinical psychologist of the 

Jersey State Department of Institu- 

tions “and Agencies—a joh, he has held 


's proved that the man who 
sneaks into your yard at night and steals 
4 chicken and the bandit who stages. a 
daylight bank robbery and “shoots it out 

th the cops” essentially have the same 
mental mal 
Tt was found that almost all erimin 
wve four traits in common: They have 
little if any control over their feelings. 
Often they’ are not quite bright, though 
seldom feeble-minded, ‘They act quickly 
lupon suggestions without considering the 
‘consequences. They are unable to tell the 
fine points of difference between one si 
tion and another. 

‘A fifth trait, shared by many but not by 
all, is the inability to unlearn what once 
has been learned; in other words, the ina- 
bility to shake off old habits of thinking 
‘The fact that some have this trait and 
others not probably is the most important 
Point, brought to light by the tests, For 
this is where the main difference comes 
between a goat and a sheep. 


"TO FIND out to which class each pris- 
oner belongs, all are given the “mirror 
drawing” test. Each ig made to trace a 
sixpointed star with his hand shielded 
and a mirror placed so that he watches 
the tracing in the glass, This forces him 
to make every movement backward. To 
succeed, he must break his old habits of 
drawing and writing. ‘Those unable to do 
this find it hard to change their habits of 
living. When released from prison and 

it into the world, they are likely to 


sr 


~~ Brain Tests Keep 


Crooks in Line 


return sooner or later to a life of crime. Those who are quick-tempered, casily 

"The results of the psychological tests angered, easily amused, ate likely’ to. vi 
now are taken into consideration by off- late a parole. ‘They act without thinking, 
cials in parolling prisoners. The records ‘They may kill a man simply because he 
justify’ the psychologists. Fewer viola- calls them names. Most men in prison 
tions have been reported since paroles for sim Continued om page 149, 
have been granted in this way. 

Recently, Dr. Holsopple 
examined 2 tottering old tan, 
nearly seventy, who had spent 
forty years of his life in various 
jails. He was a petty burglar. 
Asked if he would like to be 
transferred to the prison farm 
and spend his remaining years 
in comfort. he declined. "No, 
he said. “I want to serve my 


sentence and then get out 
This time T'm going to make 
00d 

He had said that probably a 
thousand times before. But 


he had drifted back into his 
old ways. His failure to pass 
the mirror test checked with 
his history. He was a hopeless 
“repeater.” 

Another cause of parole vio- 
lations is emotional instability. 
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Tests with Movie Camera Prove That 


Our Legs Are Pendulums 


Do you know that laws of 
mechanics set a limit to 
the length of stride you 
can take and the speed at 
which you can walk? Use 
of movie discloses locomo- 
tion secret and shows why 


you run faster than walk. 


By 
GAYLORD JOHNSON 


‘ALK along the street at your 
natural, brisk pace, watch in 
hand, and count your steps for 
exactly a minute. If you are of 

average height, the number will be a few 

Imore of ess than 120, oF about two steps 

4 second, 

Now count the steps of some man 
about your height who is walking ahead of 
you, but count only the heel strokes of 
‘one’ of his legs. These will be approxi- 
imately sisty, or one. complete backward 
and forward ‘swing of the leg in one see~ 
ond. 

‘The leg of a walking man of average 
fheight therefore seems roughly equivalent 
‘a. clock pendulum which vibrates. to 
and fro in a second. In other words, it 
beats half-seconds, 

If you have observed pendulum clocks 
of various sizes, you know that the tall 
grandfather kind swings slowly, while the 
shorter wall clocks swing much more 
quickly. To watch a grandfather and a 
wal clock ticking sie by side n a Jew. 
elry store inevitably suggests the long 
Side ofa grown person and the short 
Quick stride of a small child. The grand: 
father’s pendulum beats seconds, and a 
wall clock’s half-seconds. 


F YOU should go to the trouble of 

‘measuring and comparing the lengths 
of the pendulum i & grandfather sod 
a wall, you would make a very interesting 
‘covery. Tt is this: while the wall 
clock’s pendulum swings twice as many 
times per minute as the grandfather's, it is 
only one fourth as long. The average 
length of a wall clock’s pendulum is 9.75 
inches; that of a grandfather clock is 
thirty-nine, 

When this relationship of a pendulum’s 
length to its time of swing is put into a 


concise statement, it is called “the law of 
the pendulum,” as follows: 

1 one wishes to make the vibration 
time of one pendulum twice that of an- 
other, he must make its suspension four 
times as long. Or, one might say, the 
Jengthe are to each other a8 the squares 
of their times. 


[ET us apniy this to our wall and grand- 
father clocks and sce how well it 
holds true. The grandfather executes one 
beat per second, or sixty per minute. This 
number squared is 3,600. The wall clock 
does 120 beats per minute, the square of 
which is 14,400. Since 14,400 is just four 
times 3,600, the grandfather clock’s pen- 
‘lum must be four times the fength of 
the wall clock’s. It holds true, for thirty- 
nine is four times 9.75 

‘Now it will be interesting to examine 
and compare the rates of walking of a 
‘man, a child, and a small dog, and s0 sce if 
the ratios of their steps per minute to the 
lengths of their legs obeys the law just 
established for the clocks. 

‘The writer undertook to prove this 
using a motion picture camera to make 
the counting and comparison of the steps 
accurate and easy. 

In order to determine in advance the 
‘exact number of pictures taken per second 
by my motion picture camera, I proceeded 
as follows: 

T first prepared a black cardboard 
“mask” for the picture frame of the cam- 
era. This covered up all but one quarter 
of each picture to be taken. Then, with 
the camera on a tripod, I focused the 
image of a second-timing clock’s dial in 
the exposed quarter of the picture frame, 


ithe name Taw of mechan 


and ran through several strips of film with 
the clock running, ‘The moving hand was 
photographed on each stip for ten see- 

On developing one of these strips, T 
found that 160 pictures had been taken 
while the second hand was moving over 
the ten spaces. ‘This proved the camera's 
speed was sixteen pictures per second. 

The remaining undeveloped strips of 
film were then reloaded into the camera 
magazines, and the side of the frame 
through which the clock’s dial, had been 
photographed was blocked up by a strip 
of black card, while the rest of the pi 
ture area was’ opened up for photograpl 
ing the man, child, and dog whose leg 
motions were to be’ studied, 

‘After these pictures had been devel- 
‘oped, the clock dial showed in each frame 
beside a picture of a walking subject, and 
comparison of the successive positions of 
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the second hand with the leg. positions 
indicated the number of steps taken per 
second by man, child, and dog. 
‘The results ‘are shown by the three 
Baral strips of fim reproduced at let 
ich strip includes sixteen pictures and 
shows the number of pendulum swings 
made by each kind of leg in one second. 
Tf legs are really pendulums, the num- 
ber of steps per minute taken by any 
two legs (say the man's and the dog's) 
should compare with their respective 
lengths in the same way as the number of 
beats and lengths of the clock pendulums 
Tn the case of this particular man, his 
leg completed 1.95 steps in one second, 
equivalent to 117.3 steps per minute. The 
little Pekinese dog's leg completed 5.5 
steps, equal (0 333.5 steps per minute. 
The man’s leg, from sidewalk to hip 
joint, measured 35.37 inches; while the 
little’ dog's foreleg measured 4.25 inches. 
‘The former is about 8.31 times as long as 
the latter. If the legs obey the law of 
the pendulum, the square of 333.5 divided 
by the square of 117.3 should be approxi- 
mately 831. Let us see if it is, 


TP HE scare of 353. is 111,250; the 
square of 117.3 is 13,753. “The first 
divided by the second gives 8.08, which 
is correct within natural limits of error. 
Ne ee Fee ae 
the question for yourself by making a 
simple experiment. The normal pendulum 
rate of your legis, let us assume, 120 steps 
minute. Suppose vou try, in any way 
‘you like, to walk half again as fast, or at 
ihe rate of 180 steps a minute. You will 
find that your utmost efforts at faster 
‘walking will only increase your rate by 
about fifteen percent. You may try to 
better this either by taking longer strides 
of shorter, quicker steps, but you cannot 
‘add more than this definite percentage to 
the frequency of your leg-swing unless 
you begin to run 

‘The reason is that the mechanical 
design of the human body was planned to 


those with “Tr 
‘distance 


‘economize work, and Nature ha 
‘may say, discovered that walking 
ccomplished most eaxly when the force 
fof gravity is allowed to do a large part of 
the work. In other words, when the leg 
moves as nearly as possible at the same 
rate as a pendulum of similar proportions 
‘when swinging free 


‘TO HLUSTRATE, If you put a serew 
eye in the end of a baseball bat and 
hhang it on a nail driven in the edge of a 
shelf, you can start the bat swinging in its 
natural pendulum time by merely: blow- 
ing periodically on the lower end, But 
if you wish to make it swing half again as 
fast, you must take it in your hand and 
exercise considerable force 

‘explains why spriniers who must 
cover short distances at the highest possi- 
ble rate of speed are seldom very” tall 
men, Theit short leg-pendulums, being 
built to swing most easily at a large num- 
ber of steps per minute, give maximum 
speed for the muscular energy expended, 
Rapidity of the steps in a 100-yard dash 
is more important than their length, 

But in a distance runner's work the 
requirements are quite different. When 
the race is a mile or more, the advantage 
is with the long-legged man who can cover 
the distance in the fewest strides. 

We have one more point to cover: the 
season why a fun is faster chan a Walk. 

fe run with greater speed than we can 
walk mainly. because the forward swing 
of our legs is made with their pendulum 
length much shortened. 

Another reason for the greater speed of 
running is that the foot strikes the ground 
om the ball rather than the heel, thus add- 
ing considerably to the length of the lever 
which is used to thrust the body forward. 

‘The lengthened stride that results from 
this leap, together with the exceedingly 
rapid forward movement of the leg (made 
possible by the shortened pendulum) shows 
hhow Nature has taken full advantage of 
a simple mechanical principle in enabling 
‘man to increase his pace when necessary. 


vation of 

States Department of 

greatly improved the pe 

is predicted that the 

tion of egg “Rassin 

fresh grades as cheap in midwin 
For some months W 


have been dipping eggs in ta 
oil to improve their keeping qualities. 
Swenson has discovered that by appl 

1a vacuum and then allowing car- 


bon dioxide gas to enter the chamber, a 
fine film of oil is formed between the hard 
outer shell and the soft inner skin. This 
seals the egg against the loss of natural 

the excess carbon dioxide 
n the Tt is the gas 


Oil and Gas Preserve Eggs 
By a Process That Keeps 
Them Fresh for Months 
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WASHING MACHINE MOTOR 
RUNS HOME BUILT AUTO 


‘Two Pittsburgh, Pa., youngsters are the 
proud possessors of an auto they bui 
themselves. Joe Smalley and Don Graham 
recently got an old washing machine gaso- 
line motor which they installed in a 
‘chassis built of boards and old wheels. 
‘The chain-drive vehicle, 
it is said, has attained a 
speed of twelve miles 
an hour. It is steered 
by ropes attached to the 
ont axle, which is piv- 
With the gas 
tank filled to its two- 
‘quart capacity, this odd- 
ooking machine can go 
for twenty-five miles. 


‘These two Pittsburgh boys built the scootertike auto shown here from boards and old 


‘wheels and powered it with a washing machine mo 


T PICKS UP CAR 
FOR MECHANIC 


Carauue of picking up two pounds of 
‘metal, this magnet is made primarily to 
aid the auto mechanic in picking up metal 
cuttings, broken pieces, and nuts 


-rews where the hand 
n electromagnet, 
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AIR FILTERED BY PAPER 
IN NEW VENTILATOR 


A wixpow ventilator that strains dust 
and noise from air as it enters a room is a 
pment of a Chicago, Ill., man: 
Windows are ‘partly 
he device, slipped 
completely fills it 
A motors n sucks air through 
this and d ft into. the room 
through a paper screen filter. Filter paper 
ean be changed in a few seconds of time. 
‘The motor and fan, in a small cabinet 
stand on the floor below the window to 
which the apparatus is applied, Homes, 
offices, and hospitals can use the device 


FALLING ROD GIVES TIME OF GUN SHOT 


ot 


ELECTRIC MAN OBEYS MASTER'S VOICE 


A REMARKABLE mechanical 
‘man was put om exhibition in St 
Louis, Mo., the other day. Un- 
like earlier devices of this kind, 
which only obeyed whistled sig: 
nals, “Mr. Vocalite,” the new 
iron’ man, responds to words of 
command spoken into a tele- 
phone mouthpie 

This robot, de 
Barnett 


s, and 


vacuum cleaners 
Electrical impulses of spoken 
orders are carried to the robot's 
‘brain” on beams of light that 
x photo-clectric cell translates 
into electricity and motion, 


TO STUDY EARTH 
WITH DYNAMITE 


Hanvano University 
plan to use dyn 
stick in 
gravel and ea 
that once covered large parts of 
the North American continent 

‘Shots of the explosive will be 
1 off at varying s from 

The time taken 

tremors of the explosions to be 
tered on the instrument will enable the 
scientists to calculate the thickness of the 
carth’s crust down to bedrock. This 
method of measuring the depth of rock 
alr s proved of value in prospecting 
for minerals and oil, 


BRAKE TESTER SHAPED 
LIKE DRIVER'S LEG 


Foxctioxrxe as the motorist’ leg does 
in exerting pressure on an automobi 
brake, a pedal pressure measuring d 
hhas just been brought ou 

testing machine 

for angles and 
compressed air and is équippec 
that tell the number of pounds p 


With this falling 
Feutale was menaure 


‘inlaw in readiness 
Tecerd time Interval 


How long after you pull 
chart 


and so record the amount of pedal pus 


‘Auached to pedal, this device 


Sinks the pound pressure needed toa 


a 


X-RAY DISCLOSES MUMMY’S SECRETS 


Eovrrtay mummies at the Brooklyn 
Museum in Brooklyn, N, Y., were exam- 
ined by a new method the other day when 
photographs were made of them. 
is way, many interesting facts were 
ed. ‘One of the mummies, that of 
a woman, was found to be in perfect con- 
dition, Not a bone was displaced, and 
the cause of death could not be seen. 
Photographs of another mummy showed 
most of the bones were displaced and 
some of the small ones missing. Tt is 
assumed that embalming took place long 
after death, when nothing but a skeleton 
remained. Evidence of a violent death 
were found in the mummy of a small 
child. Its skull was fractured, 


NEW TOBACCO POUCH 
HAS ROOM FOR PIPE 


‘A ue type of leather tobacco pouch 
a 


hholds both tobacco and a pipe of ordinary 
length. The pipe fits into a separate com- 
partment at the bottom of the pouch, and 
is held in place by a strap fitted with a 
snap button, The tobacco is removed 
from the top of the pouch, which is 
closed with a zipper fastener. “The whole 
thing fits easily into the pocket, and is 
intended to keep the pipe where it can be 
found when wanted. ‘The pouch holds the 
‘usual amount of tobacco, 


TEST AIRPLANE ENGINES 
ON MOUNTAIN TOP 


Hiow altitude tests for airplane engines 
made while they remain on the ground is 
the novel idea of an Italian firm of air- 
plane engine builders. In testing a new 
‘or overhauled motor, it is mounted on a 
lange auto truck and taken to the top of 
a high peak in the Italian Alps, 10,000 
feet above sea level. 

“There in the rarefied air it can be run 
under actual flying conditions. For test 
purposes it is secured to a framework at 
the rear of the truck, while instruments 
for measuring its performance are housed 
in a cabin at its center, It is claimed that 
testing an engine to determine the effects 
of altitude and cold in this manner is more 
accurate and less costly than the usual 
way with low-pressure chambers, 
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“HOT PAPA” PROTECTS 
LIFE OF NAVY FLYERS 


‘Hot rapa," least-known member of 
Uncle Sam's Navy, recently posed for his 
picture aboard an'aircraft carrier. Few 
‘outside the service knew of his existence 
until it was revealed during the rent 
Panama maneuvers (P. 
p.70). But to the pilot 
Navy’ carriers, the Saratoga, Lexington, 
and Langley, he is an important person. 
‘Otherwise known as “the asbestos man,” 
he stands all day near the landing decks 
of the three carriers, dressed in a com- 
plete suit of asbestos. He has only one 
job. That is, if a plane should crash and 
burst into flames, to dash in and drag the 
pilot to safety. ‘Extinguishing the fire is 
4 secondary consideration. ‘The first is 
to save the pilot. “Hot Papa,” who was 
named by the carriers’ crews, has not yet 
been used in his official capacity. 


Ta order to know exactly how an aicplane engise will operate at high altitudes, 


Italian 


‘Banulacturer now takes the motor oa 4 trick to high mountain ta teat it in tareSed A 
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STAINLESS STEEL SPOKES 
SNAP ON AUTO WHEELS 


g wheels of an automobile can be 
brightened up by application of shiny 
metal sleeves fitted’ over the spokes 
‘These coverings, the product of an auto- 
mobile wheel "manufacturing firm in 
Detroit, Mich., are made of bright steel 
that will not rast or stain 

‘They donot completely cover the 
spokes, but merely inclose the outer parts 
of them. Having a C-shaped section they 
are snapped in place, needing no screws 
or clips to secure them, Since they hold 


themselves firmly in place there is no 

looseness and consequent rattle when they 

fare applied to a car. ‘They are not de- 

signed to strengthen the wheel but pri- 

marily are intended to enhance the 
ance of the car, 


cy 


ENGLISH NURSES DRILL IN GAS MASKS 


Groresquety attired, members of a 
British Red Cross unit carry out first-aid 
drills in gas masks. ‘They have been 
ordered to wear their masks so they may 
become accustomed to breathing in them 
while doing hard work. 
Both nurses and stretcher bearers com- 
plete all the evolutions of theie drill wear 
the anti-gas devices just as they would 
an emergency. All members. of the 
itis said, have greater confidence in 


uni 
their equipment as a result of this regu- 
lation, and do their jobs more readily 
through familiarity with the device, 


ORGANIST NOW HEARS HIMSELF ON AIR 


How the contale of « 
soundproct pit 20 on 


lowered in 
fare radio. broade 


BxoADCASTING organ music fr 
4 soundproof pit is a new stunt 
‘worked out by Vernon A. Trigger, 
chief engineer of radio station WBZ, 
Springfield, Mass. Hitherto organ: 
ists have been unable to hear their 
‘own broadcasts and as a result have 
found it dificult to play in a way 
that will meet the peculiar require- 
iments of the air. 

Trigger’s scheme mounts the 
organ console on a hydraulic lift 
which, before the broadcasting 
starts, lowers the console into a pit, 
the top of which is then closed with 
a felt covered board, thus making 
it soundproof. In his pit, the organ- 
ist is out of range of the sound 
chamber of the theater. He does 
not hear his playing as the theater 
audience does, but as radio listen- 

Two loudspeakers and a volume 
control indicator are setup with 
the console which enable the organ- 
ist to listen in on his own broad- 
casting. Diagram at the left shows 
the organist in the ordinary posi- 
tion while playing for the theater 
audience and also when lowered 10 
the bottom of the pit for broad- 
casting. “It is expected that true 
tone color can now be gi 
‘organ recitals. The cost of instal- 
lation probably will set a limit to 
the number of stations that will be 
equipped for this kind of organ 
broadcasting. 


NEW NORTH RECORD 
SET FOR MONKEYS 


Fanrmesr north for the monkey tri 
believed to have been claimed by a 
ies that once, far earlier than history 
records, inhabited what is now Holland. 
Fossil remains recently discovered in that 
country show these monkeys to have been 
similar to those now found around Gibral- 
although somewhat larger. Scien 
' believe the fossils found in’ Holland 
indicate that a mild climate once existed 
there, as monkeys cannot endure cold. 


GIANT ELECTRIC LIGHTS 
FOR NORTH POLE SUB 


Waites Sie Hubert Wilkins’ submarine 
Nautilus plunges under the Arctic ice cap 
‘on her voyage to the Pole this summe 
she will not be entirely blind. ‘Two hus 
electric headlights, of 1,000,000 candle- 
power each, will cast beams of light nearly 
100 feet ahead of the vessel. ‘The lamps 
were tested to a pressure of one hundred 
pounds to the square inch, 


i 
fie lights that will guide his Aretie “sub, 
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ANCHORED PLANE AIDS FLYER 


Ports at an Eng- student starts its propeller and executes 
lish aviation school have maneuvers on signal from his instructor, 
all the thrills of real ‘The air stream from the propeller acts 
flight without leaving on elevators, rudder, and ailerons just 
the ground. They get as it does in a real ship, causing the 
their final training be- bank, and nose up or 
fore soloing in a device down in a realistic manner, 
invented by two eng 
neers of Farnham, Sur- 
rey. A small plane, MAN POWER IS CHEAP 
complete with controls, 
propeller, fuselage, and Tr vata laborers were paid only what 
Cockpit, is mounted on their actual physical energy is worth, the 
a pivot so it can move average workman would receive a cent an 
in’ any direction while hour. So concluded Prof, William Boss, 
fixed to one spot. of the University’ of “Minnesota, after 
Getting into it the testing typical men with a devi 
pares their power 
that of engines, wi 
Water wheels,” Subjects were 
asked 10 tur a crank which 
rotated a wheel against a 
brake, while a scale weighed 
their effort in pounds. 


MODELS USED TO STUDY 
WORLD FAIR LIGHTING 


Excrveens in Chicago, Tl, are experi- 
menting with different lighting effects to 
be used at the World's Fair which will be 
hold in that city in 1933, When itis finally 
‘opened to the public, the visitor will see 
light used for decorative purposes on a 
scale never before attempted 

Both inside and out, buildings of the 
far retembling some fabulous dream cy, 
will’ be a blaze of stationary and mov 
Colored light. Tests now belng made with 
scale models of the buildings, one of which 
is shown above, ting engineers 
what combinations of color and movement 
are best suited to each structure, 


‘An anchored pl 


TESTS SHOW HOW: HEAT SEEESIS WORK 


How much energy does a 
human being consume doing 
hhard manual work in high tem- 
peratures? That is the ques 
tion scientists are seeking to 
answer by placing strange look: 
ing equipment on the back 
a student at the Kaiser Wi 
helm Institute, Dortmund 
Germany. ‘The subject of the 
test is made to lift heavy 
‘eights in front of a battery of 
radiant heaters. His breath is 
collected and stored in a large 
‘sack on his back as he exhales, 
y means of a device that 
looks something like a gas 
mask, 

BREAD PAN BASE FOR When the testis finished the 
TRA LAMP _<onients of the sack are ana- 
DETRENICEEL lyzed, and by the amount of 

Luxcotx Cxtaxtor, an eighteen-year-old carbon dioxide contained in it, 
schoolboy of St. Paul, Minn., showed the the scientists can tell how much 
other day what can be accomplished by energy has been expended by 
ingenuity and cast-off kitchen utensils. He the worker. A number of other 
built himself an ultra-violet or sun-tan- tests were made with the heat 
Producing “health” ry lamp, using an ok tured off to Gnd the efict, 
read pan as the casing. of manual’ work at a normal 

Two rods fixed lengthwise in the pan, temperature on the human sys- 
parallel and a few inches apart, served tem. The tests will fix the 
3s supports for the carbons. The whole highest temperature at which 
Apparatus was mounted on a swivel base miners and others can work Gree ahi 
0 its rays could be cast in any direction. without harm. ‘re'being made to Bnd effect of temperatore 0a work, 
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EVERLASTING CALENDAR 
KEEPS DATES FOR YOU 


‘A arcnaxicat calendar of many uses 
recently. has been placed on the market 
by a Chicago, Ill, manufacturing firm, 
Installed in an automobile, it will notify 
the driver when to change oll and. put 
water in the battery, It also can be 
Arranged to control industrial machinery 
electric signs and s0 on. Gears, electrically 
driven, operate four rotating drums on 
which’ are marked days of the week, 
months, dates, and years. 


BIG LIGHTS GUIDE AIRPORT TRAFFIC 


Guxex and red flashlights now control 
movements of planes at the Washington- 
Hoover Airport, Washington, D. C., 
‘Thousand-watt lights are contained in two 
round sheet iron barrels, each of which 
can be capped with a red or green lens. 
‘The barrels are fitted to each end of an 
fron crossbar attached to a revolving 
stand on top of the airport. Also each 
light is movable individually, so that sig- 
nals may be flashed to two planes simul- 
taneously, ‘The green light means “Take 
off,” and the red light “Wait for a land- 
ing plane.” 

‘As the pilot must look almost directly 
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HOME MOVIE IS EINSTEIN’S NEW HOBBY 


Ose of the latest 
recruits to the ranks 
of the army of more 
than, 150,000 amateur 
movie makers in this 
‘country is Albert Ein- 

in, father of the 
of relativity. 
During his recent stay 
in California, not far 
from the hub of the 
moving picture world, 
the illustrious German, 
scientist doubtless 
‘came under the movie 
influence of that sec 
tion. One of the last 

ictures made of him 
fore be left this 
country on his return 
to Europe showed him 
operating a home 
movie camera, Thus 
Dr. Einstein is add- 
ing photography | to 
his other accomplish- 
ments, which include playing the piano 
and violin, Also he keeps in his Berlin 
‘workroom a powerful telescope with which 
hhe makes astronomical observations, a 
bbranch of science greatly affected by his 
relativity theories. 


into the barrel to catch the sig- 
nals, there is litle chance that 
he will pick up the wrong light. 
‘These signals are much more 
easily understood than those 
oo eS 
ratus is on top 0 i 

building at the airport, the visi- 
bility of the lights is great, and 
the dispatcher has a clear view. 
‘The signals were designed and 
constructed by Charles A. Maca- 
tee, chief dispatcher, and Jack 
Rabbitt, field manager, at’ the 
Washington-Hoover Airport. 


iy and shows bim making’ a home movie 


SKI JUMPER HITS SPEED 
OF 81 MILES AN HOUR 


Cai0GxA, a Swiss ski jumper, recently 
claimed the title of the “fastest human" 
as the result of trials with electrical tims 
ing devices on a skiing course in Switaer- 
land. ‘The timers showed he attained a 
speed of 81.82 miles an hour at one point 
in his arrowlike descent, This is sald to 
be the highest recorded speed ever at- 
tained by a human being unaided by 
mechanical means of propulsion. 


ELECTRIC IRON USED 
TO BRAND TIMBER 


Lustuemtes on the Pacific coast are 
using an electric branding iron recently 
perfected by the General Electric Com- 
pany. A forked handle carries a holder at 
fone end in which a removable brand is 
inserted. Tt takes about fifteen seconds 10 
mark a timber with a brand that can he 
removed only with a saw of chisel 


ca POPULAR SCIENCE MONTHLY 


Nature Sculptures Strange 


Forms of Man and Beast 
in Her Eternal Rocks 


ANIMALS IN STONE. As left, 2 goote 
ing ‘ad 


Tose, 1931 


THE SMOKER 
‘ear Mount Georet sy Call, but years ago 
ae climbed the chin and’ pat pipe In the mouth 


ved this fat-cheeked face 
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Entire City Can Hear World’s Biggest Loudspeaker 


Ar rwetve o'clock noon the chimes of 
“Big Ben” ring out—not from the English 
towers of Westminster, where the famous 
bell swings, but from the Camden, N. J. 
City Hall, ‘The tone of its English proio- 
type is reproduced without a bell at all, 
through an electric device that imitates 
bell sounds. 

‘The top of the City Hall is a veritable 
loudspeaker tower. Through its 180 
dyzamic speakers not only the ringing of 
bells, but speeches and phonograph rec- 
ands’ are broadeast over the city. They 
can be heard for a distance of five miles 
So great is the vibration of air when the 
speakers are going that a visitor's clothes 
flap in time to the music, and entering 
the tower containing the strongly vibrat~ 
ing air is like walking through mud 

How the men in the tower work the 

hhuge battery’ of loudspeakers is shown in 
the drawing on this page. Beneath the 
loudspeakers, which are invisible from the 
set, is a control room. ‘Here are micro- 
phones where a speechmaker may address 
the city; electric phonographs on which 
may be played records of Belgian chimes, 
{or amplification through the loudspeaker 
tower; and. the mysterious wooden box 
containing the electric “mechanism for 
duplicating the sound of Big Ben, 
1 To place the speakers so that all of the 
sound: would not be deflected down into 
the streets immediately around the tower 
wwas a dificult problem in acoustics, requir- 
ing months of experiment. 


poe 


[At rinht, the way the 
fo berlongest and faa 
World, ‘will Took wh 
Above, “laying the 


Canaries, 


KEEL, 1,018 FEET LONG, 
LAID FOR FASTEST SHIP 


Riverens clatter and steel 


langs on 

steel on the shores of the river Clyde at 

Scotland, where workmen are 

st liner 

der that is 

to the 

h ship will displace about 

73,000 tons. She will be 1,018 fect long, 

the first ship in history to exceed 1,000 

feet in length. Her breadth will be 11 

feet—zo large that she would be unable to 

pass through the Panama Canal, the locks 
of which are 110 feet wide 

It is expected that this greyhound of 


the North Atlantic will be handed aver to 
her owners some time about September, 
1933, When finished she will have two 
masts and three sharply raked funnels 
that will suggest the great speed she is 
being built to attain 

Preliminary work on new thousand-foot 
piers in New York harbor, made necessary 
by the construction of this and other huge 
new liners, already has been started, 
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SKIDDING BUS USED TO 
TEACH YOUNG DRIVERS 


Prosrecrive bus drivers are taught how 
to manage their vehicles in a “skid” on a 
special skidding ground at a London, Eng- 
land, training: school. 

The ground is on a slope, and the sur 
face is regularly dressed with a thick layer 
fof oil and grease over which w 


‘of London until he is able to apply 
brakes without skidding and to drive 
between a narrow lane of posts placed in 
a curve, The picture shows an unsuccess- 
ful driver knocking down a line of posts 
by skidding violently around a corner, 


of illuminated advertisements before the 
passenger's eyes. 
‘The new signs will appear in 20,000 
SHOW ELECTRIC ADS cabs in New York and other cities this 
year. Invented by a New York man, they 
Even riders in taxicabs will no longer will flash each of twenty-two signs they 
be immune from advertising signs. A contain for a period of seven seconds 
device soon to make its appearance in They will be mounted above the 
jew York will fash a continuous program meter where passengers can see them. 


20,000 TAXICABS WILL 


NEW JACK LIFTS AUTO BY WHEEL RIM 


Rarstxe autos by their wheel rims is 
wel jack. recently 
wwentor. This screw 
device is operated by a long crank handle, 
which makes stooping unnecessary. 


‘The jack is placed in position and the 
car lifted until the tire is clear of the 
ground. Then the lower part of the tire is 
kicked clear of the rim, under which a 

With ‘the car's weight 


‘Tha new jack is adapted to raise am a 


STREAMLIN, Ra, 
ENGINES BR pd 


A wrsp tunnel 
airplane parts are tc 
inghouse engineers at Fy) 
in experimenting with d, 
cars and engines. As 20S 9 
‘which showed that engine Of tests, 
Ue too much power in ¢ 

resistance, new types wert" wind 

‘Models of locomotives 1bed, 

cedented speeds present a <" Unprec. 
ance, Sharp comers are cif Pear 
jections done away with, *. pro 
rounded ‘and sloped ‘ick fronts 
resemble racing cars grown, They 


WIRE AROUND BIG BOLT 
LOCKS NUT IN PLACE 


A wine device, developed by an Engle- 
wood, Colo., inventor, locks nuts 

bolts. The ring of wi 

threads on the bolt, is 
for them. It is opened up by_pressi 
against two “ears” formed in the wire. 
After being placed over the bolt these are 
released and the ring clamps itself around 
the bolt by the spring in the wire. 


SAWDUST FOR FLOORING 


Sawovsr mixed with cement was used 
recently at the Oregon State Agricultural 
College as flooring material. Floors made 
of this mixture were, when a little thicker 
than those of sand’and cement, equally 
strong and much warmer. 


GAS FROM FUSEE PUTS 
OUT CHIMNEY FIRE 


Fusees, resembling those used for rail- 
way signaling, have been perfected for 
smothering chimney fires. A heavy paper 
tube about twelve inches long, with a 
handle at one end, contains the substance 
which, when heated, releases a smother- 
ing gas. When a flue is on fire the fusce 
is lighted and held in its fireplace, or in a 


stove connected with it after the drafts 
have been closed. Extinguishing gas from 


the tube is drawn up into the flue by its 
draft and flows for about five minutes. 
‘The fusce is lighted by pulling a cloth 
tag at one end. This removes a cap, expos- 
ing scratching material on the end of 
the tube. Rubbing the cap against this 
ignites the fusee, which for a few seconds 
burns with a red glare. Then the gas 
escapes, pouring up the chimney. 


JBBER CAP ON CHISEL 
PROTECTS WORKMEN 


‘A Rumen cap, molded out of soft 
fibber, has been patented for use on 
hesheads of steel chisels. It keeps 
fragments of metal from flying from 

chisel heads and injuring workmen, 

Tt also prolongs the life of the 
chisel about three times, With the 
cap on, the chisel may be used until 
the head is considerably shattered 
before it needs regrinding, 

In appearance the cap resembles 
the rubber tip sometimes used on a 
cane, except the chisel cap has a 
small opening through which the head 
of the chisel may be struck with a 
hammer or sledge. The chip catcher 
is now being made in various sizes for 
hammers, mauls, and sledges 


SOUND PICTURE MADE IN REAL JUNGLE 


Worxine under almost incredible dif 
culties, a party of American motion pi 
ture people recently succeeded in making 
fa sound picture in the heart of the equa. 
torial jungles of the Dutch East Indies. 
A base for developing and recording film 
was established at Singapore in the 


‘out with thirty native carriers with their 
nore than 2,000 pounds of camera and 
ound equipment 
The fi 


back {0 Singapore for developi 


erated Malay States, Then the party set they must be developed in this climate 
‘within twenty-four hours, 
The at 


In the heart of an equatorial jangle in Dutch East Indies, » movie company set up its apparatus 
{nd made s sound picture: Blin had to be rushed 400 miles to be developed after each ake. 
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CONE REFLECTOR FITS 
ON PHOTO FLASH BULB 


A rotntn reflector for the photographic 
flashlight bulbs, that take pictures without 
the aid of powder, is a new accessory for 
hhe amateur photographer. It is a cone 
of aluminum-coated paper and cardboard, 
An eight-sided disk of cardboard with 
‘a hole in the center is slipped over 
the bulb first, This acts as a support 
for the cone, which also slips over 
the bulb, When both cone and disk 
are in place on the bulb it is screwed 
into position in the battery socket, 
The new projector works with the 
“gun” type of dry cell flash lamp oF 
from a lighting circuit 


RIGS RADIATOR CAP AS 
AIR SPEEDOMETER 


Bonrow1Nc an idea from aircraft, H. B. 
Hendrickson, of Washington, D. C., rigged 
up an air-speed indicator as a radiator 
‘cap ornament on his auto. 

‘A venturi nozzle, a somewhat conical- 
shaped tube, is mounted above the dial 
of the indicator, Air from the nozzle is 
forced downward onto a thin plate which 
is connected with the indicator's pointer, 


Higged to radiator cap 
nd tells its-apeed past ca, 
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GLIDER PILOT TAKES HIS 
OWN PICTURE IN FLIGHT 


Ray Srarrorp, California glider pilot, 
decided the other day to take photographs 
of himself while flying his craft. He 
focused a camera on the pilot's seat of 
his glider and strapped it to one of the 
wing struts, Tts shutter was worked by 
4 string within easy reach of his hand 

He took the picture above when his 
motorless craft was in a steep bank and 
tum at an altitude of 600 feet over the 
dune country near San Francisco, ‘This is 
believed to be the first time a glider pilot 
has taken a picture in this manner, 


n 


BIG CONES GIVE GOLF NEW FEATURE 


A xew golf game was played recently 
Angeles, Calif, Brightiy-colored 
cones, several feet in diameter across 
their openings, are raised slightly from the 
ground. They are placed at varying dis- 
tances from players armed with irons, who 
attempt to pitch shots into them. Players 


ietting balls into cones nearest them get 
Tow scores, but if they succeed in holing 
‘out in the farthest ones they get corre- 

Each player 


spondingly higher marks. 
uses a different colored ball 
cones are suitable for practice wi 
short irons only—from the No, 5 to No. 8 


ALLIGATORS LEARN TO SHOOT THE CHUTE 


tr unusual spectacle 
lligators shooting. the 
chute is to be scen at a 
Los Angeles reptile farm. 
When a wooden slide was 
beside an ai 


difficulty they learned to 
clamber up a stairway to 
the top of the slide and 
ccoast down it, legs askew, 
landing with a splash. They 


entertain visitors to the 
farm, where 1,000 alliga- 


tors are exhibited. 


USE ALUMINUM 
ON LUMBER 


Wrxpow frames, sidings, 
and other forms of lum- 
ber are now on the market 
coated, not for decoration, 
with aluminum paint. The 
paint seals the wood 
against moisture, so. that 
ppaint applied later will not 
rack or peel off. A num- 
ber of mills have adopted 
the practice of first. dry- 
ing their umber, then 


applying the moisture- 
proof coat of aluminum. 


MARK PACKING CASE 
WITH FOUNTAIN PEN 


A convestiNce for shipping clerks who 
have to label packing cases is a fountain 
pen marker recently developed by Edward 
S. Garvey, of Clayton, Mo, 

Ink is contained in a hollow handle, at 
fone end of which is a felt tip. ‘Through 
this, the ink escapes to the work in response 
to a slight pressure on the tip, which 
‘opens a small valve in the handle.” Refer- 
fence to the drawing below gives an idea 
of the instrument's operation. 

The flow of ink is governed by pressure, 
so that the greater the pressure, the greater 
the amount of ink that escapes. ‘This fact 
makes it possible to use the pen on rough 
and absorbent wrapping material. 


elt polat contracts the 
lve wo ink will Bow 


ELECTRIC SWEEPER CLEANS HARBOR 


A sorox-priveN sweeper similar in prin 
ciple to those that keep the city streets 
clean is now in operation at the entrance 
to an Oakland, Calif., yacht harbor. 
Instead of observing ihe accepted eight- 
hour custom, the water sweeper is turn- 


ing day and night keeping back oil scum, 
driftwood, and other floating debris. The 


Oatlands Caltes Ie 
‘tion keeping the harbut el 


TEAR GAS OUSTS COPS 
IN TWO MINUTES 


‘TrviNe out latest methods of gassing 
criminals barricaded in buildings, Boston, 
Mass, police officers tested the effects of 
tear gas on fellow members of the force 
the other day. 

‘Three policemen were stationed in a 
building at the police training school while 
tear gas shells from a new type gun were 
fired into it. So powerful were the biting 
fumes from the shells that, officers could 
not stay in the building for more than 
about two minutes, 

‘Tear gas is designed to help police cap- 
ture criminals without injuring them. It 
causes the eyes to water badly and burn, 
‘without doing them any harm, the effects 
of the gas wearing off after a short while in 
the open air. ‘The photograph above shows 
the tear gas gun being loaded with a shell 


paddles are six feet long and work to a 
depth of six inches, causing 2 surface 
stream that broadens out fanwise and 
holds back small oating objects against 
wind and tide across the fity-foot harbor 
‘mouth. A canvas tarpaulin is stretched 
between the paddle wheel and the motor 
to keep the spray from flying over the 
engine and interfere with its oper- 

Ta ad 
of having a cle 


owners have 


white or light colored hulls 
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NEW AIR BEACONS CAST 
TWO BEAMS AT ONCE 


For lighting, Uh. pats. of nigh -ving 
pilots, powerful new experimental air 
cons are being installed at different poi 
the United States. ‘They are unique in 
that they can throw a beam of light actoss 
the skies in two directions at the same 
time. Special lenses. were developed so 
that the 1,000-watt lamp, with which each 
bbeacon is fitted, will cast a 1,500,000-can- 
dlepower beam two ways without exces- 
sive use of electric current. On clear nights 
they can be, seen for fifty miles, They 
make one rotation six times a minute, 


RIDES TO WORK IN SAILING COAL CAR 


DIAMONDS HERE WORTH 
FOUR BILLION DOLLARS 


‘Ant the diamonds in your family jewel 
chest worth between $150 and $200? If 
s0, they represent the average share pos- 
sessed by American families. According 
toa recent estimate, the valve of diamonds 
‘owned in the United States exceeds four 
billion dollars 

If all the rough stones mined in 1929, 
the last year for which mining figures are 
available, were heaped up in bushel bas- 
kets, they would fill two dozen. Combined 
in a single cube, they would form a block 
five and a half feet tall and of equal length 
and width. But only the finest of these 
become gem diamonds. Others, sometimes 
drilled with fine holes, are used for indus- 
trial purposes, such as drawing fine wire 
of platinum, gold, and other metals. ‘Much 
of the wire used for filaments of electric 
light and radio bulbs is drawn through dia- 
monds such as these. 


‘As ald coat car on an old coal mine track is 
‘Sete with aaile to carry this laborer to work. 


Tox; 1931 


HOW YOU CAN PREDICT 
HOUR OF MOONRISE 


(onan aa 
gp 2990000 


Suppose that you are planning a 
day's trip. into the country with 
friends, and this question arises: Will 
there be moonlight for the return 
journey, and how much? 


answer the question on the spot 
Here is the rule, followed by a 
worked out example 
From the year subtract 1911, mul- 
tiply the remainder by 11, and’ from 
this product deduct as many multi 
ples of 30 as are needed to bring the 
result below 30, Call this result. A. 
Call the day of the month B,. Then 
take the number appearing under the 
month. as follows, and call it C. 
Jan, Feb. Mar. Apr, May June 
a0 oh 2 
July Aug. Sept. Oct. Nov. Dec 
4.6 7 8 9 10 
Add A, B, and C together, and if 
the result is over 30, deduct 30, 


If this result is about 8, the moon 
is at first quarter, or. “half-moon: 
| (see diagram). It will be seen over- 


aad at sunset and will set at_mid- 
night. If your result it about 15, the 
moon is full, and will rise at sunset 
If your figure is about 22, the moon 
will not rise until midnight 
| _ But if your result is some other 
figure than these, you will need the 
second part of the rule: 

‘Add eight tenths of the moon's 
age in days to 12, and the result, sub- 
tracting 24 if necessary, gives the time 
of the moon's crossing the meridian 
Deduet 6 from this and you will have 
the time of moonrise 

In the following example the A. 
hours (midnight to noon) are denoted 
by 13°to 24 instead of 1 to 12, 

the time of moonrise on 


220, 220— 


S104 4+4=18, 
is therefore 18 days old. 
Hour when moon is on meridian 


The moon 


Subtract 24 and you have 2.4=2.24 
AM. 2.24 AM—6=8.24 Pat—=Time 
of moonrise on July 4th, 1931. This 
ig within ten minutes of the time 


given in the almanac, 


If you memorize the rule, you can | 
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weight fi 
this gorilla, the skin of which 
is being mounted at the Smith- 
sonian Institution in Washing- 
ton, D. C. When roaming the 
jungles of equatorial Africa in 
the prime of his strength, this 
monster stood five feet four 
inches high, weighed 400 
pounds, and had a reach of 
ninety-seven inches, about 
twenty inches longer than that 
of a big man, 
srmisis are stretching 

‘of this brute, which 
was shot by a Jacksonville 
Fla, sportsman, over an a 
ficial model. When completed 
the whole mounting will pre- 
sent a lifelike apperance 

Gorillas, almost alone 
among wild’ animals, cannot 
live in captivity. Several ef- 
forts have been made to pre- 
serve them alive for zoological 
gardens, but the big beasts 
have always sickened and died 
after a short imprisonment 


‘A 400-pound gor 
Rooter. i» being m0 


ot by Pia, 
st Smihvonian Taattution 


LIGHTED MIRRORS SHOW 
INSIDE OF BARREL 


nly developed 


A Nove. periscope re¢ 
by a Brooklyn, N, ¥., manufacturing firm 
enables workmen to peer inside paint or 
oil barrels to sce if they are com 
pletely empty or clean, In a hollow 
tube a number of ‘mirrors. are 
mounted, so that when the tube is 
thrust into the bunghole a view 

be had of the barrel’s interior 
Tilumination is afforded by an el 
tric light. Current is obtained bj 
plugging into a handy socket 


NEW WRECKER BAR 
PULLS OUT NAILS 


A warcker bar devised by William 
Henderson, of Colfax, Wash., can be use 
to draw nails, A roller carried 

near the claws allows the bar 
As a result a nail is drawn upw: 
straight line instead of in the 
circle, and will come out with ease with 
fout bending and binding. “The handle 
the bar is offset so that the 

operator will not have hi 
fingers pinched if a nail give 
way suddenly 


| 
SIX TALK ON | 
SAME PHONE | 


Durex business men may 
now hold conferences over 

the phone. Anew telephone — | 
service put on trial in Hol- 
land the other day permits 
from three to six subscrib- 
es to talk with each other | rr 
‘over the phone at one time. 

The new service is finding a | 


srranged in a. hollow 
abe and electrically lighted re 

barrel 
Te mene L shen ube fx thrust in basghole 
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Small Home Builder Builds His Own House— 


All His Pet Theories Prove Good 


By 
JAMES F, CALNON 


A HARD boiled builder of small 
houses, I've spent most of my life 
following the plans of many archi- 


A 
tects, It has been a pleasure to 


cotperate with most of them because they 
know their business as well as T do mine. 
OF course now and then I have had to 
‘argue with some architect. whose grand 
ideas couldn't possibly be interpreted in 
terms of concrete, wood, plaster, or any 
other building material, 

With such a background, you'd think 
that the glamour and romance of home 
building would have become somewhat 
dusty and shopworn. But it doesn't seem 
to work out that way. When my 
wife and I finally decided that 
it was about time to build a home 
of our own, we went at it like 
a couple of newly-weds, We 
spent a good many nights plan- 
ning out just how big a house 
we'd need and just how it should 
be arranged. 

Newly-weds go through the 
‘same siege of planning, too, only 
‘we had the bulge on the ordinary 
pair because I know building 
Costs up, down, and sidewise. We 
didn’t have to’ waste time trying 
to figure out how much it would 
cost to include this or that fea- 
ture. Furthermore, we didn’t 
have to worry about whether we 


were going to get a good job of b 
of not. If we didn't, there'd be nob 
o blame but myself 
After the general plan was worked out 
juited us, I found that I was itch 
ing to (ry out’ a number of pet theories 
Td developed while building houses for 
‘other people. Ideas on heat insulation, 
heating plant, bathroom fittings, and a host 
of others sisaled in my brain till I got 
them all into the plan, 

We had a lot in one of the good resi- 
dential districts of Detroit, Mich., that 
T had bought some years before. it was 
of sufficient size to take a house that cov- 
ered a lot of ground, and as my wife hates 
stairs and T don't like them much myself, 
we decided on a bungalow type with all 
the rooms on the ground floor. The plan 
‘on this page shows the arrangement 
[E27 bppens to be operating, the first 

thing that attracts attention from the 
street is the buried lawn sprinkler system. 


Oe 


‘cory commer in the living room of the James F. Cal 


} noo [TO] 


LIVING ROOM 


wenn 


some showing the arrangement 
To'anve cost two could be eat ost 


have an aversion to playing nursemaid 
a a garden hose 

The house, as the illustration shows, is 
of brick veneer. The dimensions are forty 
by sixty-three feet overall, which is not 


0 large considering the seven rooms all 


fn one floor 
[SSIDE the entrance porch there is a 
‘mal, tlesfloored vestioule, where conta 
may be laid aside.” 
oing on through the house, the layout, 
as You will see from the plan, isnot only 
convenient one, but homey and interest 
ing, with two-way vistas from all rooms 
in the front part of the house. Where 
smaller house is, desired, the side porch 
and library may be left out, retaining the 
same layout, and giving you fve-room 
thungalow on an idealplan, If desired, 
various features of construction, and many 
of the refinements described further along, 
may be of less costly character of elimi: 
nated entirely, thus reducing the cost of 
the house 
Passing to the living room, a 
brick fireplace provides a center 
of interest on the far side, The 
wall decoration is in fine color 
\ glazing of delicate tones, over 
, canvas, ‘This is true of all the 
} other rooms except kitchen and 


bath. Canvasing, of course, adds 
to the cost of decoration, but it 
insures a perfect job, as there is 
no possibility of “hot spots"in the 
plaster showing through, or over- 
porous places causing imperfect 
results in. the: glazing, 
Canvasing also prevents the 
unsightly cracks which so. gen- 
erally develop when the decora- 
ting is done directly on plaster 
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walls. Canvas texture is also suitable for 
glaze treatments. ‘The trim of the living 
oom, and throughout all the rooms except 
kitchen, breakfast room, and bath, is in 
walnut ‘stained finish over birch. Floors 
fare oak throughout, with the exception 
‘of vestibule, bath, and kitchen, 


[OQKING through the arch from the lv- 
ing room into the dining room, the 
effect is pleasing, as shown in the illustra- 
tion. ‘The dimensions of the room are 
about fourteen by eighteen feet, a size in 
which the furniture can be arranged with- 
‘out crowding. Note that there are two radi- 
faiors in the room, and also that they are 
not in front of the windows. This method 
has been followed in all of the rooms 

In my experience, you will get the 
proper amount of heat better distributed, 
‘and. at a more economical cost, with two 
radiators having fewer coils than with 
fone large radiator, “Keeping the radiators 
away from the windows prevents smudging 
the curtains. From the dining room. a door 
leads out to a railed-in porch of ample 
size, where privacy may be enjoyed. 

‘The kitchen has the usual equipment, 
plus some special features, ‘There is a 
built-in dome for the electric stove, dou: 
ble drainboard sink, and ample cupboard 
space. A blower has been installed for 
ventilation, "This particular type of blower 
provides suction both ways. That is, it 
can be run to take the fumes out, then 
reversed, by simply pulling the cord, to 
bring in’ a supply of fresh alr, Tt costs 
nly’ litle more than the single ato 
in 


YHE walls in the kitchen are tiled seven 
feet high, yellow trimmed with black 
‘woodwork is’ an off-white shade of enamel 
toning in with the walls, The floor is 
embossed linoleum representing red. til 
A built-in cabinet of neat design, with 
leaded glass doors, tones up the ‘whol 
effect, as does also the well proportioned 
arch between kitchen and breakfast room, 
from which a lantern-type fixture hangs 
Just off the kitchen is the refrigerating 
room, where a modern refrigerat 
tem has been installed. This isan 
where I investigated carefully 


her 
Con. 
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derable improvement in iceless refriger- 
ation has been made during the past year 
and we have a system with some new fea 
tures, the cost of which was reasonable 


N IMPROVED type of automatic con- 
trol valve, for instance, means less 
starting and stopping of the motor, a fea- 
ture that will greatly reduce trouble and 
save wear. This is also an extremely quiet 
outfit, much improvement having been 
made’ in this respect inthe recently 
designed models of all manufacturers 
‘Connecting the kitchen and breakfast 
room with the library in the front part of 
the house is a service hall running past 


tent. ‘Note 


the bedroom and bath, In this hallway 
the telephone, fitted into the wall, entirely 
‘out of the way. ‘The phone box is con: 
cealed, and an ornamental cabinet is pro- 
vided ‘for the directory underneath. the 
telephone stand. A lantern hangs. from 
the arch above the phone. 

Tn the bedrooms there are no unusual 
features except, perhaps, the cedar clothes 
closets—now being used in many homes, 
Side walls and ceilings, fully surfaced with 
closely matched cedar, instead of plastered 
walls, afford the most efficient moth-proof 
properties. 

‘The windows of the bedrooms, as well 

chen, breakfast room, and bath, are 
of the Pullman balance type, 0 nicely 
balanced that they may be operated with 
‘one finger. ‘This is an especially desirabl 
feature in the bedrooms, permitting. th 
windows to be put down quickly without 
noisy disturbance when a storm comes up 
suddenly in the night 


JX SELECTING this comparatively new 
type of window which operates without 
weights, T felt that this was one of the 
places where a little extra cost was well 
worth while, ‘The windows in the front 
part of the house are of the casement type, 
in which antique leaded glass has een 
used. This, T might explain, is another 
feature to which we gave particular atten 
tion, as casement. sash often, warps and 
leaks, In the kind we selected, each win- 
dow is in an individual frame of its own, 
and is locked both top and bottom, effec: 
tually overcoming this objection, 

‘All windows and doors throughout are 
fitied with metal weather strips. No one 
building his own home, in my opinion 

to get along ‘without this fea: 
ture, which not only keeps out the wind 
and weather, making the house warmer 
in winter and saving fuel, but also keeps 
the windows and doors from sticking when 
wood sash and frames swell from damp 
weather. 

“The bathroom is large, in keeping with 
the growing modera trend. The floor space 
is approximately six by twelve feet, exclu- 
sive of the recessed tub, The floor, of 
course, is tiled. The wainscoting is of the 
new nonglazed tile, which produces a most 
atlistic effect, (Continued on page 142) 
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Education and Colleges 


MAN came into our office the other day. He bad) an idea 

that he believed would be useful to us, He stated his 

von clearly and with grayp of detail tha was 

‘amazing. Nothing had been overlooked. There was no sign of 
loose-jointed and foggy reasoning 

“OL course,” he wound up in an apologetic tone, “I've never 
been to college and so perhaps T haven't worked this thing out 
as, well as it could be done,” 

‘This man revealed a state of mind that is. unfortunately. alto- 
gether too prevalent, Many men go through life with the feeling 
that they can never be quite up to the mark because they did not 
hhave a college education. They feel that the college graduate 
always will have the edge on them. ‘They habitually defer 10 a 
college man’s opinion 

‘A man we know who, without the benefit of formal schooling 
has worked himself up to a position of responsibility with a 
sereat engineering firm, is actually amazed whenever the heads 
‘of the business accept his judgment against that of his coworkers 
‘who are graduates of technical colleges. 

schologists call this attitude of mind an inferiority cormplex. 
‘But giving the feeling a fancy name doesn't, make it less ridicu- 
fous. The idea that aman without a college education must 
necessarily he inferior to a college man is absurd 


(THERE i no matic about a college education, No callege can 
‘make a bright man out of a numskull. The college may, 
through mental exercise, stimulate the poorly working brain cells 
ta greater activity just as proper exercises will tone up a deficient 
muscle, But if a young man, egged on by fear of parental wrath, 
succeetis in squeaking through college and getting a degree. does 
hhis mere possession of a sheepskin guarantee that he is an edu- 
cated man? Common snes Says 20 
college is, after all, only a place where a young man may £0 
to learn things under competent instructors. ‘There are no 
secrets about what is taught in college. Any of the texthooks 
used can be purchased through any bookstore. 
Tt is entirely possible to acquire all the knowledge obtainable 
in college by studying the same books under your own lamp, 
‘We know of one man vho did just this in a decidedly novel 
manner, John Kenlon, now retired, who was for many years 
chief of the vast New York City fire fighting organization, went 
to sea as a boy of thirteen and never thereafter attended school. 
Yet Kenlon is an educated man. Not only in the intricate 
branches of engineering that he had to know to direct the fire- 
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fighting forces of a great city, but in academic, purely cultural 
subjects as well. For from the time his son entered high school, 
Kenlon sat down night after night, with the boy's textbooks 
‘until, when young Kenlon finished college, his father had every 
thing had excep a degree 

‘The purpose of study, whether it is done in the college class= 
room of at home, is to store your mind with facts, But that does 
‘not mean turing yourself into a walking encyclopedia, You 
want facts not for their own sake but to use in helping you 
develop your ability to reason from cause to effect oF vice Versa, 


A PROMINENT engineer once told us that it wouldn't worry 
him a bit if he forgot the details of every mathematical 
formula and chemical process he had ever learned, Formulas, 
and facts, he explained, are merely the tools of the trade. The 
Stall of the engineer fies in knowing what to do with them, If 
a mechanic loses his toot kit he loses nothing but the money 
value of his tools. He has not lost his skill. A bricklayer is not 
2 bricklayer merely because he owns a trowel, 

While it is extremely dificult to say exactly how and to what 
degree an educated man differs from one who is not, it is simple 
to tell what type of man will become educated ho matter what 
handicaps he encounters, 

1{ you have an inquiring tum of mind, if you are constantly 
seeking new facts that you may see and. understand 
what lies behind those facts, if you are constantly trying to 
discover underlying causes, if you are constantly trying to figure 
‘out in your own head how the things that are going on now are 
ing to affect the doing of things in the future, nothing short 
of untimely death can prevent you from becoming, in the end, 
an educated man, 

ine Re of person who reads and digests the of 

‘MostHty is most emphatically in this clas. 
college degree as a guarantee of education 
s the other way around. College men are often prone 
‘down on the fellow who got his education without sitting 
to professorial lectures. 
point of view is carried to ridiculous extremes, 
A friend of ours, a man past middle age, who never saw the 
inside of a high School or college as a student, has by dint of 
his own efforts become one of the best educated men we know. 
Although successful in business, he has not become absorbed 
in his work to the exclusion of everything else, 


“HIS man, whose education makes that of the average colloge 

eraduate sem ting by comparison was talking 19 his son 
‘who is a junior in high scl ie father mentioned that he 
as reading Darwin's Origin Species: 

Son, from the prideful height of his sixteen years, came back 
with: | "Why, father, you can't understand that book. You 
hhaven't the eilucational background!" 

The uality of a. man’s education should be appraised on the 
basis of what be knows and what he can do, Where or how he 
acquired the education is not of the slightest importance to 
anybody. If you can go to college, do so, of course, and be 
grateful for the opportunity. Tt is undoubtedly the quickest and 
‘most efficient way to acquire the beginning of an education, But 
remember that you have only begun your education when you 
hhave finished college, or, through your own unguided efforts, 
have leaned the things that ae taught i college, 

‘you stop learning at that point there is no hope that you 
will Ever become a really educated. man. Your bra aust 
receive the stimulation of the constant search after new ideas 
and new developments. Without it you become mentally stag- 
‘nant and your knowledge becomes obsolete. 

‘The time to stop studying is when you also stop breathing! 


Life’s Most Interesting Thing 
CURIOSITY is the scourge that drives to knowledge, He 
‘who has lost his desire to know is hopeless and of no more 
use to himself or the world. The thing about which most peo- 
Know thyself, ‘The 


ple are most curious is themselves, 
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Prize Contest for Set Builders 


Best Portable Radio Receivers Built from Diagram on 
This Page Will Win Cash Awards—Four Rules to Follow 


RE is your chance to build 
yourself ‘a fine portable radio 
receiver and win a cash prize for 
doing it, The contest is open to 
everybody except, of course, the members 
of the staif of PorvLak Sctxce Moxrithy 
or thelr fami Pac 
On this page is a diagram of an elec- 
trical circuit, To enter this contest all you 
need do fs to build for yourself a portable 
radio receiver utilizing this particular 
radio circuit, You can use any parts you 
have or you ean buy or make them, You 
‘can arrange the apparatus to suit’ your- 
self, ‘The portable container can be of any 
Size, shape, oF material, It can be pur- 
hated or homemade. 

‘There are just four ironclad rules, and 
they are 

1. You must use the electrical circuit 
shown on this page. 

2. The receiver must use one type 252 
tube and one type 230 tube 

‘3. It. must be a complete, self-con- 
tained, battery-operated unit. 

4. Your entry must be in the mails not 
later than June 30, 1931, 

‘The first prize will be $50 in cash. The 
second prize will be $23. The third prize 
will be $15, and the fourth and fifth 
prizes $5 each, a total of $100 in cash 

‘The officials of the PorCLAK SctENCE 
IsstirvTe will be the judges. ‘They will 
award the prizes by rating your receiver 
‘on a percentage basis figuring twenty-five 
Percent for receiving abil y-five 


percent for size (the smaller the better), 
twenty-five percent for weight (the lighter 
the better), and twenty-five percent for 
appearance. 

‘Your entry, which must be mailed not 
later than June 30, must consist of a briet 
description of the’ set outlining construc 
tion features together with a photograph 
of the receiver. 

‘The judges will select from these entries 
a number of receivers to be sent in care- 
fully packed by express collect. ‘The final 
selection of the prize winners will be made 
from these receivers. In case of tes each 
tying contestant will be awarded the 
ted for. ii 

Now that you know the conditions of 
the contest, the next step is to decide how 
to go about building your contest set. 
Naturally, a close study’ of the diagram is 
necessiry. Note the electrical rating of 
‘each part as given on the diagram, 


HECK over the radio parts you have 
‘on hand, if you happen to have any 
to see which ones meet the requirements, 
‘The conditions call for using the elec- 
trical circuit specified, but this does not 
mean that you cannot alter the electrical 
specific ‘You can, for example, use 
Variable tuning condensers of larger or 
smaller capacity. The same applies to 
fixed condensers, rheostats, and other 
parts. The figures given are merely for 
guidance, 
In order to economize on space, you 


probably will want to wind your own tun= 
ing coils. Here are some suggested figures 
for small coils to cover the broadcast 
band with a 0003S mid, variable con- 
denser: One and one half inch coil, No. 28 
enameled wire, 85 to 90 turns. One and a 
quarter inch coil, No, 28 wi 


.approk 
mately 100 tums; or No, 0 wiv, appron- 
mately 92 turns: One inch col, No. 30 


ire, 


wpproximately 105 turns. 


F COURSE you understand that you 

may have to increase or decrease 
the number of tums to give you full 
broadcast band coverage with the partic« 
ular condensers you expect to use. 

‘The dotted line in the diagram indi 
cates shielding. If the parts are proped 
Stranged,, not much shielding ‘wil 
required for satisfactory results. A'simple 
‘metal plate separating the radio-frequency 
amplifier stage (the 232 tube and. the 
parts associated with it) from the detector 
stage will prove sufficient in most cases. 

Elaborate shielding may increase the 
ficiency of the set to a slight extent, but 
it certainly will lose you points because 
of the added weight, “In any event it is 
not necessary that the set be made abso- 
lutely.nonregenerat 
«As the electrical circuit is specified, your 
job is to make a set embodying this 
cuit that will be as light and. small as 
possible. And whether you win a prize or 
not, you will at least have a fine portable 
set to show for your trouble! 
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HELPFUL HINTS FOR RADIO FANS 


Hurry Can Ruin Good Radio Job 


soon find that it does 
not pay to rush things 
‘The more you hurry, the more 
likely you are to 
connections with 
ults to Your tubes oF other 


MATEUR radio builders 
‘and experimenters will 


equipment 
‘poles with special force 
to expertiental hook-ups of a 


Goeersns Wietoome 
trying to find out whether a cer- 
tain arrangement of apparatus 
will give good results it is impor- 


sity, the wire from the coils can 
bbe removed and rewound to short 


pa 
denser can be reduced by 
ing the spacing of the pl 
by reducing the area of the plates 
either by cutting off some of 
each plate or removing some of 
the plates. The Inst is the only 
practical method for the ama- 
tour. It is not necessary to 
remove both the stationary plate: 
and the corresponding rotary 
plates. Remove either one type 


fant to. make every. temporal 


connection electrically perfect. Fig 
One poor connection or loose #4 ™ 
wire is sure to make the opera 


tion of the circuit, imperfect. In_ this 
respect radio work is not like ‘carpentry 
fer example, where a missing nal os 
may have little or no effect. 

‘Many radio experimenters do a good 
job of wiring a receiving circuit and then 
hullfy the value of their careful work by 
fitting poor binding posts for the battery 
connections. In Fig. | is shown a new type 
of binding post or terminal strip that takes, 
lup little space and assures. permanently 

ght connections to the battery wires. 


THE wires from the circuit are soldered 

to the lugs which project from under- 
neath the molded composition base strip 
and the battery leads are clamped under 
the corresponding screws. Because the 
terminals on, the strip are held in place 
by riveting, there is slight chance that one 
will become loose, 

Figure 2 shows a novel homemade clamp 
connector for experimental work. Tt is 
made from a safety pin with a wire lead 
soldered to one leg of the pin near the 
hhinge coil. The ends of the pin are cut 
off. and formed into small loops. 

To use, squeeze the pin till the loops 
coincide, then slip them over the end of 
the screw to which connection is to be 
made. When the finger squeeze is removed, 
the spring of the pin will tend to pull one 
oop one way and the other loop in the 
‘opposite direction. ‘Thus a steady spring 
pressure will maintain perfect electrical 
Contact in spite of jars or vibrations. 

Of course t 
ing-operated cl 
such as are used to 
make connection to 
the poles of a storage 
battery for charging, 
are more serviceable 
than these homemade 
safety pin clips. Fur- 
thermore, these spring 
clip. connectors are 
made in a variety of 
sizes. But if you 
haven't the factory 
built clips, the safety 
pin units’ make ac- 


connector contrived from a safety pin. 


ceptable substitutes for the time being 

‘Another temporary connection that is 
often necessary is to a terminal fitted with 
4 small Jack designed (0 (ake a. phone 
cord tip. Here, 100, a regular phone cond 
tip soldered to the end of the test wire is 
test, but Fig. 4 shows a way to do without 
it and still get a tight connection, Whit 
tea small wooden plug that ean be pushed 
into the hole as shown to wedge the wire 
tightly against the metal. 

‘are many other similar ways of 
doing these jobs and you will be able to 
‘work them out for yourself easily enough 
if you bear in mind 
thatthe essential 
feature is some sort 
ofa spring or 
wedge action 10 
maintain contact. 


A SHORT 
WAVE SET 


Masy amateurs 
have on hand an 
fold set that has 
been supplanted 
for regular bread- 
cast reception by a 
more modern re- 
ceiver. The idea often is brought up as 
to whether these old sets can be converted 
for short wave reception. The answer 
unfortunately, but most emphatically, is 
no for a number of reasons which were 

given in, 2. previous 


article (Ps 
“Sp. 82). 
The best you can 
do is to salvage some 
Of the parts for use in 
short wave circuit 
of conventional design. 


for example, may be 
reduced in capac 

suit the various short 
wave plug-in 

Sockets and rheostats 
also may be saved and 
‘even, in case of neces- 


‘or the other type to get the 
‘capacity you want, Reduction in 
capacity is proportional to the 
plates removed. 


SIMPLE SPACE WINDING 


‘Tue. specifications for short, wave coils 
often call for space winding, which means 

that a space is to 
be left between 
each turn. Usually 
the winding is giv- 
en as $0. many 
tums per inch of 
a certain size wire 
If an engine lathe 
is available, the 
problem is simple, 
because. the col 
form of rubber or 
composition ean be 
placed in the lathe 
and a groove cut 
for the proper 
number of turns per inch, using a thread 
cutting tool and the thread cutting mechan- 
ism of the lathe. 

However, relatively few radio experi 
menters have access to an engine Inthe 
and s0 some other method must be used 
Perhaps the most, practical is to wind 
thread on the coil form along with the 
Wite, the thread giving the proper spacing 
(see’ Fig. 3) 

sof thread, or string for the « 
windings, will show you how to ec 
proper spacing 

After the coil is wound fasten the ends; 
carefully remove the thread, and tack the 
wire to the coil form in several places by 
means of rubber cement of collodion 
being careful to use as little as. possible 

‘OF course a coat of shellac would hold 
the coil in fine shape, but shellac adds to 
the electrical resistance of coils to be used 
at the high frequencies of short wave 
reception. 

Tn theory the best coil would have bare 
wire and be supported by air alone. In 
practice there must be some mechanical 
means of support, and unless the space 
winding is exact, insulation is necessary. 
One short-circuited tun will spoil any col 
‘The difficulty with insulation is not elec~ 
trical Jeakage, but unwanted capacity. 
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New Screen Grid Tube 
Ends Distortion 


By ALFR 


|ADIO engineers are confronted with 
1a whole new set of problems as 
the result of the enormous ampli- 
fication possibilities of the modern 
sereen grid tube. 

‘The chief problem has been to find a 
way to control the volume of the super- 
powerful multi-stage screen grid receiver 
Without introducing severe tone distor- 
tion or the form of interference known as 

‘cross modulation” or the  jumbling 
together of two stations. 

Now a remarkable new type of screen 
‘erid tube has been developed that pro- 
Vides a perfect solution for this trouble 
Like the chameleon which can change its 
color to match its surroundings, the new 
tube automatically changes its character- 
istics as the volume control is tuned. so 
that there és no longer any chance for dis 
tortion when powerful stations are turned 
low 

Most radio fans do. not realize what 
«tremendous problem is involved in con- 
trolling the volume of the modern, high 
sitade screen. grid tube radio receive 
‘The set itself has an over-all amplification 
from the antenna to the loudspeaker of, 
pethaps, a million to one or more. Then 
the difference in the intensity of the sig 

wil picked up by your antenna from a 
powerful local station as compared. with 
signals {rom a weak distant station may 
also be in the neighborhood of a million 
to one. 

In the radio tube, the grid controls the 
flow of plate current and consequently the 
amplification of the tube. By changing 
the voltage applied to the grid, usually 
called the C bias, the amplification of the 
tube can be changed but only within cer- 
tain limits for a high amplification tube 
such as the screen grid type 224, 


HEN you make too great a change 

in the Voltage all sorts of unpleasant 
things happen. Part of the incoming radio 
‘wave is lost and of the re 


reeable reproduction of voice or music. 
Furthermore, when the tube is suppress- 
of the wave it is acting as a rec- 
instead of as a true amplifier. When 
ist tube acts this way. it mixes the 
waves from incoming stations and no 
amount of selectivity in the circuit after 
the first tube can separate them. 

Tn the past, two methods have been used 
to combat this “cross-modulation” and dis- 
tortion, One has been to introduce tuned 
stages ahead of the first tube to separate 
the stations. This works well but of course 
‘adds to the cost and complexity of the 
receiving circuit. It does not eliminate 
the distortion caused by operating the tube 
with the wrong grid voltage. 

‘The other method bas been to combine 


two forms of volume control on one 
Knob. One cuts down the amplification of 
the tubes and the other reduces the strength 
oof the signal from the antenna before it 
reaches the first tube. This method 
involves circuit complications and adds 
to the cost of construction, 

If the receiver were perfectly shielded, 
4 condition never quite reached in prac- 
tice, an excellent way to control the volume 
would be to change the length of the 
antenna. Theoretically, you could con- 

ruct an antenna that could be reeled in 
like a fishline to control volume, 


(OTHER way to get good volume con- 
trol would be to make a tube the inter- 
nal structure of which could be modified at 
will to change its amplifying qualities. 1f, 
for example, it were possible to make a 
tube so that you could turn a wheel out- 
side the glass and so compress or extend 
the small grid coil and thus change the 
spacing between tums, you would have 
an ideal form of volume control. But 
that is a mechanical impossibility 

Other things being equal, the amplifying 
power of a tube is determined by the spac- 
ing of the turns of the control grid. "The 
closer together these turns are placed, the 
sreater the amplifying power and the more 
severe the distortion when the grid volt- 
age or bias is changed to reduce the ampli 
fication. Widening the turns of the con- 
trol grid coil in the screen grid tube allows 
much lower volume without distortion but 
at the same time considerably reduces the 
maximum amplification obtainable from 
the tube. 

In theory, a fine control could be 
obtained if two tubes, one of the high 
amplification type and the other of the 
low amplification type, were operated in 
parallel in the first radio-frequency stage 


intube above, which 
tives sume efect i 
we contrel as 
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of the radio receiver, Tn such a 
Gireuit, ifthe grid bias voltage 
were set for the high amplification tube, 
this tube would do all the work, ‘Then if 
the valtage were changed, that tube would 
lop operating and the ‘lower amplifica- 
be would begin to function. 
‘The new screen grid tube works on this 
theory. It really is two tubes combi 
in one. As the illustration shows quite 
clearly, it is made with a control grid 
spaced’ more closely at one end than at 
the other. This gives the effect of two 
tubes because the upper closely spaced por- 
Of the control grid acts like the ordi- 
nary type 224 tube, 

‘The lower section where the tums are 
farther apart comes into action when the 
volume control is turned and results in 
cutting down the amplification as desired 
without scrambling stations or causing 
tone distortion. 


“HIS new autoinatically variable screen 

arid tube, which probably will be made 
by several prominent tube manufacturers, 
isnot strictly interchangeable with the reg: 
ular type 224. However, in some of the 
carly screen grid receivers that are long 
‘on sensitiveness and short on selectivity 
due to cross-modulation, the new tube 
would effect an improvement if used in the 
first stage in place of the usual type 224 
tube. In some sets merely substituting a 
tube of this type will improve results 
‘out making any changes in the circuit, In 
others, results will he even worse than with 
the type 224. Ttall depends on the 
constants of the particular receiver you 
are trying to improve. 

If you are troubled with “cross-talk” 
and too much interference from the local 
station, consult your local radio service 
‘man, preferably the man from whom you 
purchased the set. He can tell you if the 
substitution of the new tube will help. 
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Why Your Car Needs Insurance 


he any al. 
her you rive 
‘Gun | ald 


Gus Lays Down the Law About Taking Chances and Tells 
Why Fool Drivers Fail to Protect Themselves and the Public 


'$ WILSON fingered the crumpled 
fender while he gazed appra 
ingly at the other damaged parts 

aml te rent ed of the ca 

his huge fingers. 

guard, ‘That's a total loss—beyond fixing. 

‘Then there's the end of that_ bumper. 

Maybe I can save that, but the lamp is a 

wreck, The radiator’s' sprung a leak. 1 

guess it will cost you about thirty-five 

tollars, Mr, Cardon,” 

‘The motorist, who had driven his dam- 
aged cat into the Model Garage a few 
minutes before, whistled. 

“Here's where the old bank roll gets 
another sock," he grumbled. “But I guess 
you're not sticking me at that. 1 ean see 
ihere’s a lot of work to be done. For 
once Tim sorry I didn't have cilision 
insurance so I could let the company hold 
the sack.” z 
‘ou'd never have collected a nickel on 
this accident,” Gus asserted as he got out 
his tool kit and set to work. 

“Why wouldn't 17" asked Cardon 
“That's what insurance is for, isn't it?” 

“You forgot about that’ fifty-dollar 
clause all the insurance companies put in 
their collision policies,” Gus explained 
“You always have to 
dollars yourself, ‘The company only pays 
coxts over that.” 


By MARTIN BUNN 


you pay! I always suspected this auto 
insurance business was a racket. I've 
saved! a lot of money by not carrying any.” 

wre that way about fire 


ferent,” Cardon re- 
“You never can tell when 
going to burn down, and, 
if it did, and you didn't have insurance, 
you'd be wiped out—at least I would. 
‘Auto insurance isn’t the same thing at all” 

“That's just the trouble,” Gus growled 
“You think about auto insurance as if it 


Gus Says 


jour brand-new 


sk like a million 


HE wun shining on 


| 


and makes it look old. One reason 
various wax polishes make 


the finish last longer is because they 


why 


dido’t apply to anything but your ar, 
nd thats where you're dead wrong. Su 
pote tomorrow you drive down the street 
nd. some kid steps out in front of yo 
find you smash him, Suppose you make 
ihm cripple for life 


“THEN comes an expensive court tri 
and the jury slaps a iifty-thousind. 
dollar judgment on you. They'd take 
away your house and your ear and every 
thing else you own that the sheriff could 
lay hands on, right down to the clothes on 
your back. You could keep your clothes 
and that’s about all 

“Rats!” Cardon scoffed. “I've never 
run over anybody yet and I don't intend 
to start no 
Maybe 0,” said Gus. “I guess no- 
body ever smashes anybody intentionally 
But the best drivers have accidents now 
and then.” 

“Besides,” Cardon argued, “what good 
would it do if T had a policy for, say, five 
thousand dollars and T got nicked for fifty 
thousand? “They'd grab everything 1 
owned anyhow.” 

“That would be like having 
thousanddollar fire insurance policy on a 
welve-thousand-dollar house. There's 
nothing {0 stop you from carrying a hig- 
ger liability policy,” Gus suggested. 


keep the ultra-violet light from reach- “That would be'a good joke," Cardon 
ing the lacquer. ‘Carrying a fifty-thousand-dollar 
‘on this (Continued on page 151 
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“ 
MODEL MAK’ HOME WORKSHOP CH 


How to Take Better Photos 


Proper lighting of subject is half | ‘at t ing 
the battle—Beginning a new series oy 


By FREDERICK D. RYDER, JR. 


R, sharp photographs are with- your home workshop, what do 
he reach of everyone who owns you actually see? Certainly 
‘camera, whether it cost a few little Junior, no matter how 
dollars or several hundred. All agile he may be, could not 
you need to do is practice the simple rules crawl in through your eyes and 
‘of photography outlined in this article and thus register on the cells in 
others to follow. By doing so you can your brain. Nothing goes into 
lear to take pictures of profes- 
sional quality, 

Like the ‘detective who must 
first find the crime before he can 
apprebend the criminal, we must 
first figure out what a picture is 

‘we can study the mechanics 
of taking it. Every time we blink 
our eyelids, we are working the 
shutters on two perfect cameras 
Any camera we buy is nothing 
‘more than a man-made imitation 
of the human eye. Without light 


both eyes and camera would be 
useless 

When you gaze with pride at your eye but light, and the picture 
little Junior playing inthe sun: formed in your eye is therefore noth- 


light with his toys or stand back 
to admire the latest product of 


ing but a light effect. Light reflected 
from Junior's face, his toys, the 
grass, “and the like goes through 
the lens of your eye and_ stimulates 
the nerves of the retina, The nerves 
receive certain impulses and, trans 
mit them to the brain, 

How the brain functions to 
create an image out of 
these nerve impulses, no one 
really knows, However, we 
do know exactly what hap- 
pens in the human eye inso- 
far as it parallels the action 
of the camera. Within the 
limitations of our apparatus, 
whatever will reflect light to 
form a picture to the eye also will form a 
picture that can be taken with a camera, 

A picture, being merely a light effect, 
exists only because of variations in the 
light values. If every part of the subject 
reflected to your eye or the camera had 
the same intensity’ of light, neither the 
eye nor the camera would register a pic- 
ture. You would see, and the camera 
would record, a blank Surface of a shade 


gat of the lens. 


a 


of gray corresponding 


to the intensity of the 
Tight. 
‘A’ picture must, 


therefore, be made up 


the Tines being. merely 
the divisions between 
areas reflecting ight 

slilferent  intensi- 


matter how much 
you may know 
about the mechan- 
ies of a camera, if 
you don't under 
Stand the bssi¢ light- 
and-shadow con- 
struction of a photo, 
‘you will never tak 
| good picture ex 
‘cept by accide 
Fortunatel 
termining the’ light 
and shadow value of things y 
‘would like to photograph is 


vasy, Whether you take pictures by 


illumins- 
5 the same 


cht or use 


int the camera and 
snap the ‘shutter, study the lights 
and shadows of the subject and 
discount as much ay possible the 
pleasing effect of color, If a pos |) 
sible subject is attractive solely 
because of its color effect, dont |) 
waste filin on it; a plecure in white, |) 
black, and shades of gray will not |) 
do i justice," ‘Try to imagine bow |) 
the subject would look if shades of 

gray were substituted for the colors. | 


Remember that the nose on a man's 
face, for example, appears as 
nose in the finished photograph 
only because the pat 
‘out catches more light an 
it to the camera and als 
shadow on his cheek or bi 
‘A baseball looks round in a pie 


that sticks 
elects 


‘chin, 


ture only if it is properly shaded 
with the front well lighted, one 


| 
| 
side not so bright, and the ‘other | 
| 
| 


considerably darker. If the fight 
is directly behind the camera, the 
baseball would register on the’ Alm 
almost ag lat aa piece of ‘whit 
paper. If the light were behind the 
hject, it would register as though 
it were made of a flat piece of black 
paper. Under average conditions, always 
have the light rays making an angle of 
shout forty-five degrees with a Tine draven 
from the camera {0 the subject. A study 
fof the fights and shadows on the object 
will show you when to modify this rule 


AEWAYS bear in. mind tha the human 
eye will respond (o a wider range of 
light and shadow than a camera. You 
can, for example, see the detail or lines 
bf objects in very deep shadow while the 
camera, under ordinary conditions of 
exposure and. development, will. record 
just so much black paper where the detail 
jn the heavy shadows ought to be. 

Pictures taken on the beach in strong 
sunfight often show this effect. Eyes 
instead of appearing as eyes. often look 
Tike holes burned in blanket. 

Now let's see how all this works out in 
practice. Suppose, for example, that you 
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$10 for the Best Photograph 


POPULAR SCIENCE MONTHLY will 
pay $10 for the most photographically pee- 
fect picture submitted by an amateur photog- 
rapher on or before July 1, 1931. It may 
be of any subject but must be taken ducing 
the months of May or June, 1931. Any 
type of camera may be used, and the develop- 

and printing may be done by the contest- 
ant or by @ professional. Mail entries to 
Photographic Editor not later than July 1. 


‘Here is the first of a novel series of 
articles especially written to help you 
take clear, sharp photos. the kind that 
will cause your friends to marvel and 
ask where you obtained such a fine 
camera. 


‘ Whether you are a home workshop 
enthusiast endeavoring to get a good 
picture of something you have built or 
you are taking a snapshot of your 
child. your dog. or your home, these 
articles will help you. 


‘Frederick D. Ryder, Jr, already 
known to POPULAR SCIENCE 
MONTHLY readers for bis model rail- 
road and home workshop articles. will 
illustrate this series with specially taken 
photographs. 


‘He will show you that taking good 

ures. with simple. inexpensive 
cameras is much easier than most 
people think, and also explain when, 
why. and how the more complicated 
cameras are used. Mr. Ryder is not 
going to discuss the “art” end of pho- 
tography. but he will teach you to take 
pictures that are clear, true. and sharp. 


$If you have any questions to ask. 
Mr. Ryder will be glad to answer them 
in the magazine, or by mail. 


“wanted to take a picture of a man seated 

at a table working on a ship model 
Other objects in the roorm probably would 
he of 50 particular importance in thi 
case. All you want is a clear, sharp pic 
ture of the man and the ship model’ on 
which he is working 

My neighbor happens to be working on 
such a Job, so T took my camera over 10 
his house one evening. On the preceding 
page are reproduced the three’ pictures 
that T'made. All three are exactly alike 

‘every respect except for the lighting 
Fact, T-didn't touch the camera at al 
except 0 change film and operate the 
Shutter. 

Picture No. 1 is dull and Wfeless, as 
though the outlines of the objects, were 
sketched on a gray piece of paper. "There 
aren't any shadows to speak of bec 
the light was coming directly from a point 
close to the lens of the camera. Such 
pictures are called “fat.” 


None will be returned. 


Of course, even with lighting that 
produces no shadows, you are bound 
to get something on the film because 
|| the’ various objects in the picture 
reflect different amounts of light 
|| Because of this picture No. 1 is, 

with all its faults, better than pic 
ture No. 2, which was (aken with 
all the fight coming directly from 
tune side—and the wrong side at 
produces harsh 


black and white pictures, In pie= 
tures such as this, details “are 
nntirely obliterated. Where 


an's face ought to be there is 

nothing but a black blotch with a 
white dot on it where the tip of his 
nose caught the light. ‘The. ship 
model hull is nothing but a black 
shadow. Beginners’ pictures often 

| show this fault, technically known 
as excessive contrast 


HIS picture reproduces by arti= 
ficial light the effect you get in 
strong sunlight and is like the snaps 
taken on the beach in the early 
‘morning of late afternoon with the 
sun's ray’ stciking the subject at 
right angles to the line of sight 
icttre No, 3 was taken with two 
sources of light, a strong one and 
‘weak one. “The. strong light was 
placed so’ that its light struck the 
ect at an angle of about forty” 
five degrees to the line of sight, and 
the other light was placed on the 
|| other side to give some light in the 
shadows and thus eliminate the 
black areas in picture No. 2. 
In taking pictures outdoors by daylight, 
you haven't the control over the position 
fensity. of the light, that you have 
oors with artificial light, But if you 
i, You can at least 
slight is right for the job. 
‘Take your own home or any other build- 
ing as an example. Notice how it looks 
from various viewpoints at different hours 
‘of bright and cloudy days, and you will 
soon spot the time to take the picture. 
Proper lighting isn't all there is to 
photography. but when it i right the pice 
ture is almost certain to be a success. Of 
‘course, there are many occasions when it 
is necessary to take a 
adverse conditions because i 
to improve the lighting or 
light. What to do then is part of the 
sod photographer's bag of tricks. None 
of these tricks are guarded secrets and 
they will be explained one by one in 
future articles 
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CAMPER’S STOVE IMPROVED WITH SHELF 


‘The front of the shelf can be folded 
Sack out of the way, Ht desired. 


Warr the addition of a folding 
shelf and front piece as illustrated, 
an ordinary three-burner camper's 
iasoline stove has several advan- 
tages. Its heating efficiency is 
increased, it does not spatter so 
much grease around, and it allows 
biscuits, pies, and other food to be 
warmed on an unlighted end burne 
While the other (wo bumers are 
for cooking. Furthermore, it 

more effectively and safely 
asa tent heater when necessary. 
‘Two pieces of galvanized “iron are 
required, one long piece that fits over the 
top and’ is bent down about i in. over 
the end shields of the stove, and a slightly 
horter front piece. The {wo pieces ane 
inged together, and the front folds back 
over the top when not in use, Folded, 
the shelf takes up little inal room 
in packing —E. M. and C. J. Baickerr 


SIGN MADE WITH COMPOSITION LETTERS 


Exvensive looking raised letter sisns 
can be made cheaply with the oid of any 
high-grade wood composition vf the sy= 
intended to be applied in a plastic state 
Paint the background black, draw the let 
ters in outline with a seriber, and along the 
center of each stem drive & 10% of cat~ 
pet tacks, letting the 

wads. project about. Ym 
in, Work the wood paste 
around the tack heads 
until they” are covered; 
then build up the letters 
to conform to the scribed 
outlines 

‘After the letters have 
hardened, work them 
dwn and round them | 
with knife and sandpaper, 
and apply tw 
coats Gf outside white paint wi 
pointed camel’sshair brush, 
priate molding around the 
1 from a. framework of 


RECORDING YOUR KEYS 


‘Tare loss of a particular key, or bunch 
of keys, often proves to be quite an incan- 
venience, I find it a good plan to make a 
blueprint of each key that T have, and 
under each print I letter the number of 
the key and the name of the lock company. 
tis thus easy to have a duplicate key made 
if necessary. A dozen o more keys can be 
recorded in this way on a small sheet of 
blueprint paper which then can be filed 
for future reference, This kink is espe- 
cially handy in shops—D. L. Stvexp. 
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CHEAP CLOCKS RENEWED 
IN KEROSENE BATH 


Wuex alarm or other clocks of the 
cheaper variety come to the end of their 
usefulness and no longer run, their life 
can be renewed, unless the spring of some 
other part is broken, by removing the 
works from the case and soaking them for 
a day or 80 in a bowl of kerosene. If the 
works are tumed about in the kerosene at 
intervals, the grit and dirt will drain to 
the bottom, 

‘The face, of course, must be removed; 
and after soaking, the works should be 
hung on a string to drain and dry in a place 
free from dust, This cleaning process can 
be repeated once a year—J. W. Battey, 


CLAMPS BRUSH TO HOE 
FOR PAINTING FLOOR 


By arracmiye a 4-in, 

arden hoe with an iron C-clamp as illus- 

{rated above, one home owner saved him- 

self many hours of tiresome kneeling and 

ending when he undertook to coat. the 

floor of his basement with a dust proof 
vent paint RAV J, MARRAS: 


jintbrush to a 


PRUNE BOX CONVERTED INTO DOGCART 


“GrnoAr, Spot! We've got to go to the 
store for mother.” What boy couldn't say 
that willingly and with a cheerful voice if 
he had a fox terrier dogeart like the one 
illustrated at the right? 

This cart is made from 
a prune box 12 in. wide, 15 
in. long, and 6 in. deep. 
The two white pine shafts 
are 3 ft. long and are set 
about 8 in, apart; and they 
are connected 3 in. in front 
of the body by means of 3 
frosspiece to which is 
loosely ‘bolted the single- 
tree. Two. back braces 
from a worn-out coaster 
wagon are bent to form 
brackets for the axle. The 


wheels, 10 in, in diameter, 
are also from the old wagon. 
‘The box is painted green and 
the wheels and shafts bright 
orange Cart. G. Enicit. 
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Secrets of Successful Gluing 


By DONALD G. SAUNDERS 


JROM the lumber rack in his well- 
equipped basement workshop, Frank 
Bradley drew a short block of scrap 
‘wood and held it up for Jack Hor- 

land's inspection. 

“Dry of not dry?” he demanded, 

“That's more than T ean tell.” 

“Then just listen to this.” Frank rapped 
the wood sharply with his knuckles. “Do 
you hear that ringing sound? It's a fairly 
ood sign that the wood is dry. Now 
watch this,” 

Gripping the block in his quick-acting 
bench vise, Frank ran a fine-set smooth 
plane over it several times, and a mass of 
Aight-rolled shavings curled crisply into 
v 


“There's another good sign—when fine 
shavings cling (0 the plane. It is evidence 
that the wood is dry 
enough. Now, if the 
Wood you had used 
ingluing up the stock 
for those’ sixteenth 
century table 
had een that dy, 
ht not have 
this trouble” 
"No, 1 su 
not,” admitted 
Tand as he glanced 
ruefully at the partly 
turned table leg on 
the Bench, He ad 
brought it to Fran 
to find out why the 
lued joints had 
Opened and left 
racks that ruined 
the appearance of 
the bulbous turning. 
An enthusiastic ama~ 
teur woodworker, 
Horland was making 
atable for his camp; and, as he had 
already explained to Frank, he had gluea 
up the stock for the legs with the best 
cabinetmaker’s hot glue. After be had 
partially tuned one leg, he had been com- 
peled to put aside the work to, make a 
long trip for the concern for which he was 
sales manager, and upon his return he had 
discovered that the partly finished leg was 
badly cracked and the blocks for the other 
legs were also useless because of opened 
certainly is discouraging," Horland 
continued, “especially as T told Gregg, the 
Tumbes man, that wanted kindred 
“don’t doubt that it was kiln-dried, 
but it may have been lying for months at 
the lumberyard, in an open shed or an 
‘unheated building, where it would be 
bound to absorb moisture. However, you 
could have overcome that by keeping the 
wood in a warm, dry room until you were 
Fea to wet Ate you sure you Sted 
he joints well?” 
“Yes, I took great pains with them.” 
“Then did you do the giuing ina warm 
room? Did you heat the wood? Were 
Your hand screws all set and ready so that 


“Tale. joint. onan. 
dlained Fran “beehuse 


you didn't give the glue 
chance to chill?” 
im alld Tipped op 
‘m afrai up 
fon all of those points. 
But that doesn't explain 
it to my: satisfaction— 
not in the least,” he 
added, as he thought it 
over. “Ii what you ‘say 
is the right answer, why 


‘Wood that gives a fine, close-rolled shaving 
‘when planed can be depended on as being dry. 


made glue joints after months or years 
of use, they are often due to incorrect 
grain relations rather than to poor glue or 
sluing, If the grain is not right, internal 
strains are caused which react’ directly 
‘upon the joint with every change in tem- 
perature or humidity.” 

Horland looked mystified. Picking up 
the table leg, he turned it slowly and 
studied the grain, 

“This joint, which opened up so badly” 
Frank explained, “is between the plain- 
sawed face of the core and a quarter-sawed 

board; and this joint on the opposite side, 
which Iooks to be perfect, is between two 

rter-grain pieces. You know the dif- 
Terence, of ‘course. between plains and 
‘quarter-sawed wood! 

Frank drew hasty diagrams like those 
marked A and B in the accompanying 
drawings. “The fist is plain, slash, or 

the second. shows four 
Man Meek pecoegth bier 
sawed. You can see why quarterssawed 


have some of the joints 
started and not others? 
Tell me that.” 

‘He shot the question 
with an air of defiance at 
Frank, who smiled and 
seen a. moment 

fore replying. 

“The explanation is 


simple enough, yet. very 
few amateur woodworkers 
have ever given it any con- 
sideration. To do good 
work, you haye to glue 
vith the grain.” 

“Glue with the grain 


‘Exactly. And in some 
cases you glued with the 
grain by accident. Those 
joints held. The others 
didn. You'te lucky you 
didn't’ get. the all 
finished before this hap- 


pened. When defects 
appear in apparently well- 


‘iagrams which Frank sketched inh notebook to make 
Doints regarding plain and quartersawed wood. 
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is more expensive and wasteful, but_ of 
course it is much better for fine work.” 

“Ves, I knew there's a difference. It is 
very distinct with plain and quartered oak, 
for instance.” 

“Then you should be able to tell which 
is the inside and which the outside of a 
board. Let's try.’ 

rank pulled’ plain-awed board from 
the scrap pile and handed it to Horland. 

"The outside would be the side facing 
the bark of the 


the annual rings on the end tells me that— 
and the medullary rays, too.” 
at's right, And when a board begins 


fink, which side 


might take a fifty-fifty chance and 
uess—" 

"Look at this,” interrupted Frank, as he 
drew a sketch like that at C, "It shrinks 
in such a way that the outside of the board 
tends to become more or less concave, and 
the inside convex. A quarter-sawed board” 
he drew a diagram Tike inks. 
more in thickness, inch for inch, than 
width, and it doesn’t warp unless one side 
ries “faster than the other—even then, 


comparatively little. Now, here 
is the core of the leg with the 
‘annual rings making a quarter 
fon wo opposite sides. 

I ightning stro, he atcha 
am placing the 


\ 
the diagram B. 


inside of a 
each of ‘these quarter-grain sides 
of the core, What happens? When 
shrinkage begins, both pieces will 
tend to warp away from the core, 
and the plain-sawed pieces. will 
shrink more than the quarter grain. 
This creates heavy strains atthe 
joints and weakens the glue.” 

“Then turning the pieces over 
would be much better,” Horland 
commented. “Whatever warping 
took place would force the edges 
into closer contact.” 

Nodding assent, Frank made 
sketch F. “You must bear in mind, how- 
‘ever, that the plain-sawed board will sink 
faster than the quarter grain of the core, $0 
it is still better to glue quarter-erain pieces 


to the quarter-grain faces of the core as 
here—" He drew a sketch like G. “In 
other words, quarter to quarter and plain 
to plain, In fact, the legs should be glued 
up in either of these two ways for best 


Blueprints—A Great Pioneer Service 


HETHER you have a well-equipped home workshop 

like Frank Bradley's or do your tinkering on the kitchen 
table, you will find the Popular Science Monthly blueprints a 
genuine help (see page 117). These prints are the result of a 
pioneer effort begun by this magazine in 1922 to provide 
readers with large, authoritative drawings at a nominal price. 
Tchad always been customary, for example, to charge $2 or $3, 
a sheet for ship model blueprints until our simpler and more 
ractical drawings were issued at 25 cents a sheet. This serv- 
atest of its kind. It is 
it; take advantage of it. 


ice has grown to be by far the 
conducted solely for your bei 
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the wood 
his ‘knee, 
that loging 
finely Hood 
ond ts ay.” 


rapped 


inint is going 


a 


and Frank drew Hand J. 


results—" 
“Don't forget that the outside face of the 
plain-sawed wood, as far as possible, is the 
‘one to be glued.” 

“T never realized there was so much to 
making good glued joints,” Horland 
exclaimed. "It was good of you to explain 
it all so clearly.” As he shouldere 
bulky: table leg and headed for the door, 
he added: “I'l put this and the three 
ther blocks in a warm dry place and let 
them warp and shrink as much as they like 
for a month or two and then see what can 
‘he done with them, because T have other 
work to go ahead with. “You can just bet, 
too, that Tbe careful how T gue then! 
together again. From now on my slogan 
will be ‘glue with the grain! 

“That's the stuff,” agreed Frank. “You'll 
find it always pays (0 take time to doa 
Job right.” 


This is the second of a series of articles 
about Frank Bradley and his friends. The 
first article (PSM, Mar. ’31, p. 102) 
‘was om making mitered joints. Other sub- 
jects are being prepared and will be pub- 
lished in future issues. 
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Novel Ball-and-Chain Desk Set 


“Htg Portrays a Prisoner’s Dream 


By CHARLES HERBERT ALDER 


gift to the King, you will need the follow- 
ing materials: 1’ small goldfish bowl about 
434 in. in diameter (the author obtained 
his at a ten-cent store); 1 base 9 in, in 
diameter or whatever shape and site you 
prefer; cardboard about 1/16 in. thick 
for the floor of the smithy and for the 
hinge, hasp, and staple plate on the anklet; 
ft. of heavy cord about 14 in, in diam= 
eter; scrap wood for the forge, bellows, 
anvil, workbench, tools, ete,; a 

celluloid chain, or sheet lead 
or other material for making a 
chain; escutcheon pins to sim 


‘a genuine novelty in desk 
sels that is easy and inexpensive 
to make, requires few tools and 


very little material, and offers the 

craftsman an opportunity to exercise his 

skill, ingenuity, and imagination in elabo- 
the idea as much as he de 


¢ took his gift and 
ss. hurried to the King’s pal- 
Furthermore, it is one of those rare pro- ace, for it was the day of 
jects about which you spin a thrilling yarn. the’ sale and there was no 
But listen— time to be lost. The King 

Long, long ago a poor but worthy black- was so pleased with the 
smith, who was always making tiny wag- gift that he ordered the 
fons and other toys for the children of his sale canceled and gave a 


town, was sent to prison for shooting one feast in honor of the good 
of the King’s deer to keep his family from and clever Blacksmith 

Starving, In prsoa, thin from hunger and "Now, to make a dup 

worry, he satin shivering despair and cate of the blacksmith’s 

faved” atthe ball and chain 

Focked “to his ankle. This ulate rivets; a good grade of 
very bull and chain had bees flue; and bronzing liquid, gold 


Inade in his own shop! 

As he gazed at the ball, he 
feil into a heavy slumber and 
dreamed he could pick it up 
tnd gaze into it as it it were 
a crystal globe. And in it he 
Could see his. shop: a. Gre 
flowed in the forge, on the 
fench was the wagon, wheel 
he had been working on, and 
2 horseshoe was on the anvil 

(AL last the time came Tor 
him to go free, but he found 
that ina few ‘days his shop 
fnd house were to be sold to 
ay his family’s debts. Then 
Fe" remembered the day the 
had’ dreamed that he could 
fee his smithy in the iron ball 
It gave him an iden He 
would make a ball and chain 
Ind present it to the King. 
‘The ball ‘would be of glass, 
and init would be a miniature 
blacksmith’s shop—anvil 
fore, bellows, workbench, 
tools) and everything. 


and silver bronzing ‘powders, 
black lacquer, fumed oak stair 
and red and’ yellow paint for 
imitating the fire in the forge 
Although various tools ma} 
be used, the only essential ones 
are a pocketknife, a small hand 
nil, tweezers, and paintbrushes 
‘Cut'a piece of cardboard 3 
i, in diameter, paint it black, 
roll it up, and put it in the 
oldish bowl, With your fin- 
ers and a. pair of tweezers, 
Unroll the cardboard, and use 
a ack to glue Hin lace, I 
forms the floor of the 
AAI the equipment in the shop 
is of wood, although the wheel 
can be taken from a small lead 
toy. Assemble the pieces, stain 
‘or paint each of them as re- 
quired, and glue them in place. 
The'hole in the bowl is cov- 
cred by gluing ot cementing on 
a disk of wood, In this cover 
Grill a number of holes ina 
circle and glue in the heads of 
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rather large escutcheon pins; these repre- 
sent rivets. The eye in the center of the 
cover is made by cutting one link of the 
chain in half and gluing the ends in holes 
drilled to receive. them. 

‘The anklet can be tumed from wood, 
whittled out with a knife, or made from 
4 section of heavy mailing’tube. It should 
be large enough to receive a small ink- 
well. Mine is 174 in, in diameter, 114 in, 
high, and 1 in. thick 

"The hinge and hasp are each made of 


cardboard, cut to shape and doubled over 
around a’ short length of match stick, 
which serves as the pin. Glue them on, 
drill holes for the escutcheon pins, and 
flue in the escutcheon pins and the staple 
of the hasp. In the same way, make the 
te and staple for attaching'the chain, 
use half a link and a small piece of 
‘wood to imitate the padlock, and glue it 
fon the anklet 
To fasten the bowl to the base, smear 
slue where it is to be mounted, set the 
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bowl on the base, and wrap cord around 
it, gluing the cord as you proceed. When 
the glue is dry, attach the chain to the 
ball and the anklet, and glue the anklet 
to the base. 

Paint the back half of the ball, the 
chain, and the anklet a dull black, touch- 
ing them up here and there with'a little 
aluminum bronze. Make two small mounts 
for the pen, glue them in place, and give 
the base a coat of gold bronze or finish it 
to harmonize with the surroundings 


Furniture That’s Easy to Build 


difficulty in obtaining plans for just 

the type of furniture they desire 
will do well to turn to commercially made 
pieces for designs, over-all dimensions, and 
‘Reneral methods of construction. 

Indeed, woodworkers who exercise a lit 
tle ingenuity by, scouting through furni- 
ture stores and gift shops and scrutinizing 
advertisements, often will find excellent 
Fh ean be used in building 


AMATEUR craftamen who experience 


For instance, each of the four pieces of 
attractive novelty furniture illustrated in 
1 designs, yet 
teach can be made easily and inexpensively 
by the amateur: 
jl yet, attractive piece is 
ich 


Fig. 2. Astor 
‘wood bor oF 


y Beeplace 


By MARSHALL BREEDEN 


‘The legs can be cut from 1/4 by 155 it 
stock. ‘The top and rails are of plywood, 

Being adaptable either as a stor- 
age place for clothes or as a wood 
box for the fireplace, the Spanish 
design chest illustrated in Fig. 2 
forms a useful as well as decorative 
project for the home craftsman. The 
‘over-all dimensions are 22 in, wide, 
24 in, high, and 36 in. long, 

‘Strap hinges and comer irons not 
only add to the attractiveness of 
such a piece but serve to furnish 
additional strength. If the chest is 


to be used for the storage of clothes, a 
thin lining of cedar would not be amiss 

‘The Spanish fireside bench illustrated 
in Fig. 3 is 14 in, wide, 20 in, high, and 36 

long. ‘The four legs, which are mor- 
tised to receive the tenons of the four 
top mails and two bottom rails, are ci 
from lengths of 3 by 
tional strength is obtained through the 
use of 2 in, wide wrought iron straps 
around the comers and over the joints 
between the stretcher and the lower rails. 
‘This strap ironing is fastened 
jn place with ordinary lag, 

The cushion can be made 
from monk's cloth or a suit- 
able fine burlap and should 
be left in its natural color. 
Cotton can be used for the 
stufing. Ordinary hemp 
rope, woven through the 
hholes in the top rails, sup- 
ports the cushion, 

‘A. simple bench for the 
garden or garage together 
with two sheet metal Ian- 
tems which have been fitted 
with electric lamps is illus- 
trated in Fig. 4 


‘The bench is 12 in. wide, 
14 jn, high, and 18 in, Tong, 
Three boards form the top 
while 195 by 114 in, tock, 13 
in long, is used for the legs. 

Lantems similar to. those 
shown can be shaped from sheet metal, 
the parts being either soldered or riveted 
together. (For suggestions as to design and 
methods of construction see PSM, July 
27, p. 81; and Apr. '30, p. 81.) 


| Fig. & A neat bench and 
Tamterne for the 


Cy 


“ 
sr go. Here's 4 toy that is 
Te"ean't wet out of 


AIL net to let 
So simple 


HIS little rubber-driven auto racer 
will go farther and faster than any 

ilar toy the writer has ever 
purchased, regardless of price, The 
motor, which is a heavy rubber band 
nearly’ twice as long as the car, is so 
arranged that the car continues coasting 
after it is completely unwound, 

‘You will be able to gain a good idea 
of the construction by studying the 
Accompanying photographs and drawings. 
‘Tum the torpedo-shaped body from a 5 
by 3 by 14 in. piece of redwood 

ne, of other softwood. Bring the front 

If to-a uniform diameter as large as can 
be turned from the stock, and taper the 
rear half to the diameter of the dead 
center of the lathe. Then sandpaper the 
piece thoroughly. The next step is to 
plane the bottom flat to within I in. of 
the rear end and siw out the cockpit 
space. 

‘The 35{ in. diameter wheels can be 
turned to shape in the lathe by mounting 
the stock on a screw faceplate, 
truing up each disk, round the rim, an 
cut a groove in one side to give the appear: 
ance of a tire 

When all four wheels are turned, paint 
them yellow; and after they are dry. put 
them back one at a time on the lathe 
screw and buff lightly with a rag. Pour 
a small quantity of gray paint into a 


7 (eam ece” 
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Rubber-Band Motor 


‘whee 


shallow dish, bring this up under 
the wheel (stil in place on the 
faceplate) until the surface of 
the paint reaches the groove. and 
turn the wheel slowly until the 
tire has been painted all the way 
around. Run the lathe for 

instant to throw off the surplus 
paint and prevent running, Then 


Right: Detail of the wooden 
Spoal and its support. This 
‘Bsembiy is mounted just 
fShe'rear of the front ale 


Drives Toy Auto 
at High Speed 


By JACK ROOD 


Jet the paint dry, While any type of 
paint may be used, lacquer is to be pre- 
ferred since it dries so quickly. 

‘The front wheel assembly calls for a 
4 in, square stick 334 in, long, two L4- 
in, roundhead screws to’ fit the center 
wheel holes loosely, and four small 
washers. Another 1-in. screw and a 
washer are used for attaching the axle to 
the body. Paint the axle yellow or gray, 

Build’ up the rear axle support in either 
of the two ways. shown, ‘The method 
which makes use of a single strip of 20- 
sage sheet iron is the simplest, and it 
Permits aligning the wheels readily, Drill 
the ends of the strip to be a loose ft for 
the No. 9 wire used for the rear axe 
Next punch four small holes in the rims 
of two. tin roofing-nail caps. After 
straightening the axle wire carefully, 
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thrust it through the end holes of the 
supporting bracket or if the other, ui 
up type of mounting is used, slip the tri- 
Angular eating. pieces npc) and 
solder the roofing caps, concave side out, 
om the axle 24 in. from each end, as illus” 
trated. Now tap the wheels on'the wire 
and drive earpet tacks through the roof 
{ng caps to hold them in place. 

"The body itself should be painted red, 
sreen, or some other bright color. Towel 
the headlights with white or yellow. Indi- 


cate the hood louvers and the exhaust 
pipe with black paint 

For wheels of this size, a rubber band 
about 1 in. wide, if cut from an old 
inner tube, will prove satisfactory. | One 
a Sine, the umd f the 

y by means of a metal clip plac 

close t@ the rear axle. ‘The bands then 
farvied around a spool mounted as shown 
ina sheet iron support in such a way that 
it will rotate freely. Cut off the loose 
end of the rubber band so that it will 


on 


‘come in line with the rear axle if pulled 
barely taut, 

Lap the free end of the rubber once 
around the rear axle so the band will not 
slip; then insert a nail or match in. the 
‘winding hole in the wheel, and, pull 
the rubber taut from the ale, wind it up 
until from forty to sixty turns have been 
made. Set the racer down on a smooth 
surface and watch it go! 

‘Greater speed can be obtained by using 
larger wheels, Oil the bearings well 


Model Plane with Wing-Shaped Fuselage 


ECAUSE it has what is known as an 
airfoil or all-wing fuselage, the 
Burnelli twenty-passenger transport 

plane forms an unusually interesting study 

for the model maker, The fuselage is 
ore Can wie eg wie a the cab of 
ther transport planes of corresponding 

‘eapacity, and it is shaped like the section, 

of a wing, 

A reasonably accurate nonilying scale 
model of this plane can be constructed 
without dificulty by following the accom. 
panying drawings, The fuselage consis 
af two side walls cut from li by 1s by 
11 in, white pine or other 
softwood: a nose block 
whittled from a piece 34 
by 14 by 3s% in: two 
nose filler blocks shaped 
from pieces *w by Is by 135 in, which 
are used to round off the front “of the 
fuselage at each side: and a rear end 
filling block 4 by 3 by 1% in, 

Since it is necessary to bend the side- 
pieces slightly, score a deep vertical 


By DONALD W. CLARK 


groove on the inside of each at a point 
424 in, back from the nose. 

Refore inserting the rear end block, it 
is necessary to cut the two tail supports 
from pieces %3= by 134 hy 654 in. These 
go outside the rear end block and are 
fastened to the fuselage sidepieces with 
the aid of two small filler blocks. Another 
block is, in. square is also fastened 
ween the sidepieces in a position to 
receive the rear wheel bracket 

ail is shaped fro 
8 in. piece of wood, and 


the twin rudders are cut from thin metal 


plane offers 
plane design, 


‘The wing is made in one piece, from, 
Mhite pine plank ¥4 by 444 by 2714 in, 
‘The middle’ section is cut down as indi 
cated to fit the fuselage, 

‘The landing gear struts, the wing struts, 
and the two three-bladed propellers. are 
made from thin metal and attached as 
shown. The main wheels are of wood 
54 in. thick and 14 in. in diameter; the 
metal tail wheel is 34 in, in diameter and 
is mounted by means of a bracket of 
wood and wire made as suggested in one 
of the detail drawings, 

Paint the fuselage, rudders, struts, and 

wheels (except the tires) 
dark green, and the wing 
and the horizontal tail 
orange, 

A few of the di 


ren 


sions of the full-size plane, it may 
be of interest to add, are as fole 
lows: wing span, 91 f(.; length of 


allewing fuselage, 37 (0; width of 
fuselage, 12 ft.; and tread of land= 
ing gear, 17 ft 


(COVER TOP AND BOTTOM OF FUSELAGE 
Site HEAVY TAG BOARD GLUED Oh 


ai 


se 


‘Drawings showing the construction of this 


ily built scale model of one of the latest Burnelli transport planes. Heavy tag board is 
The landing gear strats, wing stfute. propellers. and rudders ate 3 


ped trom thin metal, 
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Clarence E. Mulford gives plans for building his 


Model of Old Fort Union 


HOSE model makers 
ho read last_month’s 

roductory article on 
Fort Union (PSM, 
May "31, p. 91) will under: 
stand exactly what my feel- 
ings are when I say that I get 
fa great kick out of this kind 
of work. T have been accused of being a 
hard-boiled sentimentalist—whatever that 
means—because tears were in my eyes 
when T paced off the foundation adobes of 
Bent’s Fort,and because I was watery-eyed 
‘when I wandered along in the wheel ruts 
of the old Santa Fé Trail. To me the 


‘strong but light wooden framework and 
nailed to it a 4 by 5 ft, piece of pressed 
‘wood composition board. 


{Pees |] 


ing framework for the pali- 


At rights -K view 
a "he" southern 
pallsade, tradi 


Historic trading post on the Missouri where 
fur trappers and Indian fighters forgathered 


other quarters were up in the half story 
and lighted by dormer windows, ‘The eaves 
should overhang the walls at least 2 {t. 
There was a front porch with ar 
The fireplaces were in the division walls, 
back to back, with two- 
flue chimneys 
2. Cookhouse, Log 
walls, the logs notched 
and crossing at the ends, 
‘This is true of every log 
building in. the model. 
‘The roof pitched down 
to the north wall, the 
‘upper edge extending in 
under the roof of the 
factor's house, A narrow 
‘open space lay. between 
the two buildings. Tn 
the south wall, a door 
only; door and two 
windows in north wall; 
outside fireplace and 
chimney in west wall, and no 
windows. One window in the east 
end wall. “North wall, 9 logs 
high; south wall, 12 logs high. 


The various parts of the Fort. Union 
model have been numbered on the accom- 
panying drawings to correspond with the 
following paragraphs, which will give su 
tient data for tbe construction of a model 
on any desired seale up to 3/16 in, equals 
1ft. ‘These parts in the model were glued 
and nailed tothe baseboard. ‘The palisage 
Pickets were made of 12 in. square, adz- 
Hewed timbers 20 ft. high They tested 
con masonry foundation walls which cate 
‘p fust above the ground, Tt was this 
rangement which made necessary 4 sup- 
porting frame as shown in one of the 
Grawings. ‘The double rails marked A and 
the single rails B ran the full length of the 
Palisade, and the upper rails A also served 
sa firing step. All the timbers but the 
banquet floor were 12 by 12 in. 

1. Foctor's House. A. framed bulld- 
ing, planked vertically inside and out and 
weather-stripped. An 8-ft. hall led straight 
Back through the middle, the four apart- 
ments opening into it. The southwest 
room was the: home of the factor; the 
northwest, that of the chief bookkeeper; 
the southast, the office; and the north: 
east, the mess hall. The tailor shop and 


3, Magazine, Walls, 4 ft, thick; arched 
roof, 6 ft. thick. Double doors, outer 


faced with’ metal, Use wooden blocks to 
simulate cut stone, with ends and edges 
very slightly rabbeted to take the “‘mor- 
tar.” Paint color of limestone, Insert thin 
stripe of wood painted white to imitate 
mortar. ing had a capacity of 
50 tons of rifle powder. 

4 ond 5. Bastions. Cut stone, same as 
magazine, 30 ft. high to eaves. Heavy 
upper floor of planks. Bevel loopholes on 
the inside, ‘The portholes below were not 
beveled. They were placed so cannon 


Sketch showing the front of the 
be 
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could sweep the faces of the palisa 
tony’ as shown in photographs. 

6, Lee House. Log construction, Double- 
pitched! roof, with ridgepole lower than 
{op of palisade. Roof sloped toward the 
ESE en eet eed tree 
from the base log almost to the ridgepole, 
strongly framed on both sides. A. beam 
projected over it for block-and-fall, "The 
‘door is closed in the model by planks laid 
fedgewise inside, and glued to the casing. 
Side walls, 14 logs high; end walls, 17 
Togs hig 

7, Lugeage Room. No chimney. One 
window, or none at all, Door fitted in 
frame and glued in place. 

8. Retail Store. For trading with white 
men, Fireplace inside the rear wal. Single 
Chimney, pained same as magazine, One 
window will do, and one door. 

9. Trade Goods Warehouse. Four win- 
dows se high pin wal 0 that plies of 
goods will not shut off their light. Door 
as above. No chimney, 

10. Meat House, No window, no ehim- 
ney; door as above 

Ii. Robe-Press Room. Two single fire- 
places inside rear wall, two single chim 
heys, spaced equally.” Door as above, 
‘This’ room held the press and had storage 
éapaclty for 3,000 bales of buflalo robes. 


HESE rooms (7 to 11) were in one long 

building under one roof. Side walls are 
better made of long logs, running full 
length and notched at the proper intervals 
for the partition walls, the ends of which 
should come through," Rear wall, 10 logs 
high; front wall, 14 logs high. 

12 to 19, Stables, Built under the ban- 
quet. One door each, glued to frame. 
Smail square window high up in front wall, 
Front wall, 8 logs high} rear, 11 logs high. 

20, Two Inner Gates. These were 14 
ft. high, of whipsawed planks 4 in. thick. 
‘Three heavy cross braces, with supporting 
timbers running up at angle. ‘The masonry 
foundations are presumed to follow around 

inclosure, making the sill for the gates. 
21. Indian’ Reception Room. Palisade 
pickets form side walls. Inner and outer 
double gates. Small. window or trading 
wicket through wall into trade room. Dur- 
ing peaceful times and when few Tndans 
were th sets of gates were 
pened. In doubtful times, outer gates 
‘were opened, inner gates closed, allowing 
Indians to ‘enter this entry and trade 
through trade-room wicket. In dangerous 
times or when Indians were too numerous 
of the fort was manned by too few men, 
both sets of gates were closed, and trading 
was done through the small wicket in the 
palisade. 

22. Front Gates. Same as inner. 

23. Retail Stores. “The east half of one 
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walls; douile chimneys (see photograph). 

29. Apartment for the Post Hunters, 
‘Same range, same treatment. 

30 and 31. Apartment jor Minor Clerks 
Same range, Same treatment, This entire 
range of rooms is 13 logs high, front wall 
9 fogs high, rear wall. Same ‘style doors. 
Windows as shown on plan, 

32, 33, ond 34. Harness Room, Toot 


On the east side of the model ia the long building which housed the luggage room, 


tall sore for white men, trade’ goods 


log building, a blank partition separating 
it from the other room. One door, same 
style. One window in front wall. "Front 
wall, 13 logs; rear wall, 9 logs high. Fire- 
place in partition wall, back to back with 
‘the one in the next room. 

24. Troding Wicket. See detail drawing. 

25. Blacksmith, Gunsmith, and Tin- 
smith Shop. The other half of the build- 
ing. Door, same style. Three windows. 

26, 27, 28. Apartments of the Engagés. 
‘Three rooms of one long range under one 
roof, same style as range on other side of 
fort. Fireplaces back to back in partition 


‘warehouse, meat house, and yoberpress room, 


Howse, and Meat Shed. Same ns stables, 
‘only windows are lower, larger, and glassed. 

35 to 39. Bufalo Calf Shed, Chicken 
House, Artists’ Workroom, Cooper Shop, 
Milk House, and Dairy.’ Same as last 
above mentioned. 

40. Flagpole and Cannon. Pole SO ft. 
high, with double rope, Cannon or car- 
ronade trained on inner gates, to sweep 


entry. 
Wells, Where shown; 3. logs high, 
square, with 2-f1, square opening. 


cae 
iPr Souane) 
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“SCALE IN FEET 


‘A scaled plan view of the fort shawring the location of the various parts and houses. The 
front palisade of the fort (shown at the bottom ef the deswing) faced the south, 
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LOCATING BLIND CENTERS ON TURNINGS 


Ir 1s frequently necessary to turn a 
‘wooden handle, knob, or similar piece with 
1 deep hole in one end. In such cases the 
‘outside turned surface often is far from 
being concentric with the hole because it 
is so difficult to bore a deep hole without 
hhaving it run off to one side 

A simple way to get the turned surface 
true with the hole is illustrated. Run the 
auger bit or drill into the end of the rough 
stock to the depth desired, plus an allow- 
ance for cutting off. Then stick 2 metal 
rod or wood dowel of the right size into 
the hole, and clamp the other end of the 
rod in the vise, Rotate the block while 
holding a pencil against the upper end at 
‘8 point quite close to the apparent center, 
A tiny circle will be drawn, and the center 
of this circle is exactly in line with the 
true axis of the hole. Punch this “blind 
center and place the work in the lathe, 
with the dead center resting in this punch 
mark—F. D. R. 


the work 


‘le, the center of which 


ine of the hole, 


Burr to fit the rest holder of your 
wood turning lathe, this simple tool grind: 
ing attachment makes it possible to obtain 
the same angle each time a tool is ground. 


No dimensions are given for the rod 
since they depend on the lathe. File the 
rod for about $4 in, at the top until it is 


only 34 in, thick, and drill a hole through 
this portion for the pivot bolt. Drill 
another hole 2 in. from the top for the 


KEEN PLANE IRON TRIMS 
HAND BOUND VOLUMES 


Ir vou bind your own magazines or do 
any work which requires a number of 
sheets of paper to be trimmed uniformly 
You can obtain professional looking results 
with an ordinary plane blade that has 
been sharpened to a keen edge 

‘The trimming should be done when the 
first glue coat on the back has almost set 
and just before the back is to be rounded. 
Clamp the volume as shown between two 
boards at least 11 in thick, the rear board 
being slightly higher than the front one. 
Let the plane iron rest flat on the true 
smooth etige of the front board, and make 
cutting strokes the whole length of the 
book. ‘Take care not to dig in with the 
edge of the blade, and sharpen it fre- 
quently on an oilstone—B. K. 
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INEXPENSIVE HUMIDIFIER 
FOR TOBACCO JARS 


A rive-ceNr glass salt shaker contain- 
ing a rolled wad of ordinary white blotting 
paper makes an efficent, clean humidifier 
for tobacco jars. Merely immerse the 
loaded shaker in a bow! of water until it 
has soaked up moisture and wipe the out- 
side of the shaker dry so that particles of 
tobacco wil not adhere to it and clog up 

‘This improvised, inexpensive air-damp- 
ener will be found superior to a sponge, 
as it will not “squish” a large quantity of 
water on the tobacco, lose its moister 
Properties quickly, or jet gummed up wi 
tobacco grains—E. J. Bre 


ADJUSTABLE REST FOR GRINDING TOOLS 


bolt which fastens the arm to the rod. 
This arm and the pivot brackets are made 
of 1/16 in. thick iron and are 34 in, wide, 
The pivot brackets are screwed to the 
‘wooden top in the positions shown in the 
drawings below. 

The angle-indicating plate is cut from 
sheet brass and soldered to the arm. ‘Th 
pointer, also made of brass, is fastened 
fo the end of the wooden top with two 


1 on the rod, the 
as indicated in 
may be sel 

ght and stance 
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How Will My New House Task 


This easy step-by-step method of making 
@ perspective view from ordinary plans 


a perapective of his new 


‘OME builders who are not accu 
tomed to reading. blueprint 

often difficulty in visue 
alizing how the new house will look. 
cannot form a clear mental picture of the 
house from the individual floor plans and 


a rmechaneal process, this method maker i os 


‘or costly to make the de- 
sired os ee 
‘purpose. of 

article, without giving any 
‘more of the technicalities of 
Derspective than are abso- 
Iutely necessary, to describe a simple yet da 
accurate way of making a perspective 

will be as easy to understand as a photo- 


"Phe sketch obtained by this method 
will be merely a skeleton outline in per- 


gives you the answer to this question 


By J. D. GILBERT 


spective with the window and door open- 


ings accurately located, but the amateur 
builder should experience little ies 
in sketching in free-hand the ex 
tee ol ier sale eke 
desired, the grading, ry, and any 
‘other points in if also can 
bbe sketched in to campie the effect. 
‘Assuming that builder's drawings or 


deame fas be 

a8 8 td and hat 
irawing paper 

6 ve ace on the 


realy to proced 
T—-Draw a vertical line in the 
the paper from the top to the 


asiep No. 2—From the builder's floor 
plans make an angularly arranged drawing 


rd 
Sepivo. 
mridale of 


~ Vanistune Poinr |} 


Horizon Lint” srarow "pom 


“Measuring Line 


@ 


! 


ompleted she acacste peroestive outline of the howne, With shin mach 
“Grean up the sbetch by roughly 


‘outlining the landscaping. 


6 


or tracing’of the left end and front walls 
as shown. Locate all door and window 
openings carefully, Place this plan draw- 
ing at the top of the paper with the lower 
corner Aon the vertical center line. 

‘Step No. 3—Draw a horizontal line 
across the paper through point 4. This is 
the “base line.” 

‘Step No, #—Scale down 30. ft. (on a 
4 in. equals 1 ft. scale this will be 1245 
{n,) along the vertical center line {rom the 
point 1 and locate point B. This is the 
“point of sight” or “station point.” Draw 
horizontal line through point 8, giving 
the “line of sight.” 

‘Step No, 5—At a short distance above 
B (to represent the level of = 
the eye) draw a second hori- 
zontal line, which is the “hori- 


$—From the 
"B draw two 
45° lines. diverging “upward 
until they intersect the “base 
Tine,” giving points C and D. 

‘Step No. 7—Draw vertical 
lines extending downward 
from C and D until they in- 
tersect the “horizon . line,” 
‘These intersections locate the 
“vanishing. “points,” and are 
marked 2 and F. 

‘AC this point we are ready 
to begin laying out our per- 
spective sketch. 

‘Step No. $—Draw lines 
converging at B, from ali 
comers of the plan and the 
window and door openings 
‘These lines should be drawn 
as far as the “base line,” and 
the points of intersection 
clearly marked. 

‘Step No, 9—Project verti- 
cally downward from the 
points tocated on the "base line” 
receding step 

Step No, 10—Place the builder's side 


in the 


etch shows fat how the new house will look when ifn completed, 
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and front elevations at any 
convenient place to the 
right and left of the line AB 
and proceed to take vertical 
‘measurements from the 
ground up for the heights 
of roof lines and the tops 
and bottoms of windows 
and doors 

‘Step No. 11—Lay off these 
‘measurements on_ the line 
AB. This line forms the 
near comer of the house 
andi called the “measuring 

‘Step No. 


drawn to “vanishing point” B 
and those on the front by lines 
@rawn to F (see drawing), 
is mieten ofthe 
lines with the lines projected 
ieee ne ieee 
‘on the “base line” locate the 
corresponding points on the 
perspective sketch, 

It is a simple matter then, 
sing "he “perspective nes 

points thus obtained, to 

Boel in the outline of ‘the 
house, window and door 
openings, and so forth with 
firmer lines 

‘Our diagram, with the ine 
structions for making it, is 
intended for producing only 
a skeleton pers nt by 
the addition of the by 
eye, this can be made into a complete 
thrce-dimension drawing of the house ax 
it will Jook when it is completed 


lines from these points on the ‘measuring 
line” to their respective “vanishing points, 
details on the end being located by lines 


Repairing Broken Tennis Racket Strings 


BROKEN string in a tennis racket 
is an unfailing source of annoyance. 
Tt is quite possible, however, 10 
insert a new length of gut in a manner 
that will neither affect the playing quali- 
ties nor leave unsightly knots on the outer 
edge of the racket. 

riches sp Sle sens savas 
fut, marked in the first photograph, to 
fone end of the broken string B. Do this 
by drawing and B together in the hole 
jn the racket’s rim and pulling the short 
end of A with plier. The end 2, how- 
ever, should first be pulled tight and held 
with’ an awl as shown. 

When this is done, weave the new gut 
under and over the main strings already 
in the racket until it is on the same side 
of the rim as the other end of the broken 
string; then tighten it and wedge it with 
an awi as shown in the second photograph. 

Next, the end of the new string, now indi 
fatal ae a panel tee Ue oe 
ftole with the’ other end of the broken 
string BY and a simple hitch made around 
B!, BY is then tightened, wedged with an 
awl, passed through the’'same hole as At 
and fastened around A‘ with a simple 


hitch. The two hitches will appear as 
Shen tn the smaller photograph at the 
it. 
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What a Chorus of Glee goes up! 


What a Union Suit for ‘109 


B. VD. has put the Good Old Dollar 
back on’ wslegal tender 
for quality and comfort underwear. 

Tt won't buy you more than a 
shampoo and shave. ...a taxi meter 
spins it away in no blocks at all— 
but when you put it into this new 
B. V. D. “Sports Model” union suit 
—your dollar becomes a high hat 
purchasing agent! 

‘What a union suit it buys! It's a 


yre-war basis 


“Sports Model” from the cut of its 
shoulders to the flare of its track- 
man's trunks, It's 
---snug where it follows the cut of 
your frame... free where you want 
plenty of room for active limbs and 
rippling muscles. 


low cut model 


It’s made of B. V. D's famous nain- 
s0ok—a fabric as cool and refreshing 
to your skin as the ping of a needle 
shower. It takes a beating from a 


wash tub and comes up smiling every 
time—every stitch intact and every 
button in place. There are two 
models; one with Double Reinforce 
Back and one with Blouse Back; Leg 
Opening. 

It’sa grand dollar's worth of Union 
Suit. See it at your dealer's and look 
for the B. V. D. label—the absolute 
guarantee of underwear smartness, 


style and service. 


...and even the famous “U-1;’ the biggest selling 
Union Suit of all time... is now 25 
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Announcing Kodak 


Competition 


$25,000 in prizes for United States alone for 
pictures made in May, June, July, August. Your 
simplest snapshot may win as much as $14,000 


1,000 Prizes for United States 
SIX PICTURE CLASSES 


rb sr tony ee 
Yah eetainee seems 
seruianacrmeraaeet 


(A; Chron. Any picture in which the principal 
Geren it oe ihren 


5 al figure of @ 
rea inshoch the 
‘or children tee 


$25,000 in U. S. Prizes 
GRAND PRIZH: Brome Medal and 2.300 
{Mt PRIZES IN BACH CLASS 


oe the Best picture in each class $300 
or the nent itr fn Sah ane se 
or ench of ment pictures in each claw = "28 


oreo 


STATE PRIZES FOR CHILD PICTURES 

For the beat child pictures made in May and 

JTane'and entered from each of the 48 wat 

ihe Distt af Columbia, Mowail nnd’ Alin: 
$109 


GRAND AWARD: Silver Trophy and $10,000 
SIX CLASS AWARDS: Beat picture ia each 
SES COS8 AEARDS Sisto! 

Total U. 8. Prize Mover. S88 
Tntemnational Aware Teiv00 
Prise Money for ent of world 59.000 


NOTE shat ne picture muy win» $500 claus 
rae, the $2 pase for'U. BA 


NE hundred thousand dollars 
in cash for simple snapshots 
like those you make—and only ama- 
teur picture-takers may compete. 
Kodak International $100,000 
Competition requires no_ special 
experience...no photographic skill. 
1¢ awards will be given for pic 
interest only. 


Easy to Enter, Easy to Win 
This contest is planned to find the 
world’s most interesting snapshots. 
Pictures will be grouped in six sepa- 
rate classes covering every subject. 

‘The owner of a Brownie, a Hawk- 
Eye or the simplest Kodak has the 
same chance to capture a prize as 
users of costly cameras. 


Special Prizes for Child Pictures 
Read the split-up of the $160,000. 
In U. A. alone, there are 141 


prizes in each of the six 
classes . . . plus the U. S. 


Prize of $2,500. There are 153 extra 
prizes in a special “half-way” con- 
test for child and baby pictures 
made during May and June, the 
first twomonths of the competition, 

First-prize winner in each class 
automatically enters the interna- 
tional judging at Geneva, Switzer- 
land, where the awards will total 
$16,000. 

A simple snapshot may win you 
asmuch as $14,000... plus medals, 
a trophy and world-wide fame! 


Famous People acting as 
Judges, Patrons 
Photography is the universal lan- 
guage that brings nations, peoples, 
closer together and makes for in- 

ternational goodwill, 

In recognition of this fact, fie 
rmous people rom allover the world 
have freely consented to act as pa- 
trons and judges of this friendly 
international competition. 
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International $100, OOO 
Jor Amateur Picture-Lakers 


European princes, oriental rulers. . « 
presidents and premiers, makers of his- 
tory. . leading figures in society,science 
and the arts... such celebrities are 
sponsoring this important event. 
Winners of the United States prizes 
will be determined by a committee of 


Read these simple rules for U.S. A. 


mera 
ise of pictographic goods: 
2. Conteat start May 1, dine hues 31 151 
(ihe ne Nov Ta) an 


ey pek Cot Stee mo tr than Soper 
Koda, Brownie, Hawi Tiyeo other eam 
otf, cheatone 


Both roralarsiand contact prints and enlaree- 
mes are stios "No plete tr whens les 
Bean tncherthe long tng Prints aba bo made 
f oo 


it wt beck eer toes ee 
ctor an entry Baal 
iat entries to. Brae C 


ES fore or Pogrita to the Prise” Contest ae 


‘entries com be rlurned, All malings are at 


9. "The decain of the judges shall be 
et ols i, the advertined ward will be pl 


five distinguished judges whose por- 
traits appear at the bottom of the 
opposite page. 

Lay in a supply of film today. Enter 
as many pictures as you please 
often as you wish. Clip the entry 
below. And enter to win! 


the prise winner. 


‘ol the ting contntamta 


Each pian inning picture, together wt 
Saeed sole 


‘may win prises on more 


Company, Racbegtor, N'Y 
orb oi any etre 


Strat Adie 


‘Important! Po, ,20t, speci 
picture wil be 
{pont aay ta ine 


Entry Blank— Clip it Now! 


Mail blank with your entries to Prine Content Office, Bastian, Kodak 
‘not place your tame on ether the fom 


Tune in for news of the Kodak 
contest over N. B.C. Red Net- 
work every Friday evening, 


10:00 p.m. Eastern daylight 
‘saving time, Pacific Coast pro~ 
gram, 9:30 pom. Pacific time, 


For pictures of prize-winning bind, 
Kedab Film in the familiar yellow bos, 
for the new Kodak Verichrome Film in 
the yellow box with checkered stripes. 


asses int 

whi esti abou er ac 

placed th the lana in which it 
judges shall not 

“of contestants, enteen wile fled 


SS ecantescerent 
pol ier tae fading 
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Mew Ideas to Aid Car Workers 


TT HE, common method “of removing 
dents in the auto body is by pounding 
from the inside with a soft hammer. To 
do this it is almost always necessary to 
take out a large section of the upholstery 
to get at the back of the dent. 


Woes a large amount of time fs saved. 
Af the dent is shallow, smear the surface 
with cup grease. Then apply a plumber's 
rubber force cup to the center of the dent 
and after expelling the air, give a quick 
Jerk, which should remove the dent. 


ALTERNATE KEYS, 
AnD ase 


ners, We on L 


‘while cae a in 
‘vee with washers. 


Big. 2. Your keys won't 
tuee I kepe sncly 


So LoxG as there are auto thieves to 
steal cars, it will be necessary to use keys 
to lock them. Keys are, however, a nuis- 
ance. Unless the auto key is kept with 
the rest of your keys it is easy to leave 
it home, On the other hand, if the keys 
are kept on one ring or chain, they rattle 
‘against the dash when the car is in motion 
fand may scratch the finish. 


ther so they can't rat- 
separated from the next 
a small washer, Do the 
Fiveting 40 they can be tured sithout too 
much friction, When they. become loose, 
after being in service a while, a blow with 
the hammer will tighten them again. 


POPULAR SCIENCE MONTHLY 
awards each month a prize of 
510, in addition co regular space 
rates, for the best_ic sent in 
for motorists. This month's 
prize goes to Chris Christensen, 
Council Bluffs, Ia, 


TETOSTING SRE a 


([ WenatoR (oun coer smn) 


(Figure 1), tea9 00 

Contributions’ are requested — 

from all auto mechanics. Seiten 
PACH WOR eS, 

Overnean valve mechanism, when hr inne ni slurm sip If eat touched 


[Tar my 8 tendency to become nein. 
‘applies more particularly to older 
models With overhead valves, as with 
other types, the most annoying noise is 
that produced by a single valve mechan- 
ism that is a trifle farther out of adjust- 
‘ment or is worn more than the others, The 
whole mechanism can produce a consider- 
able amount of noise without being annoy- 
ae the noise is steady and uniform. 
ire 3, below, shows the use of an 
auiilary spring that can be fastened {0 
each rocker arm to prevent play in the 
push rod and cam. By careful adjustment 
‘of the valve stem clearance and the use 
‘of these extra springs, the noise is reduced, 


Fig. 2. An 


sillary spring fastened to each 
head waives will stop tate, 


IxgecTiNe a small amount of kerosene 
into the air intake of the auto motor will 
make it smoke voluminously. This fact 
can be utilized in testing to find leaks. A 
test of this type often is extremely useful 
‘when you are troubled with exhaust gas 
leaking from the muffler getting into the 
body of the car. 

With the motor running and the car 
‘outside where the light is good, squirt a 
little Kerosene into the air intake and 
immediately look for leaks. Wherever 
there is a leak. you will see smoke coming 
‘out as shown in Fig. 4, below, 


reooqeaanes 75 


shih 


oe 


Ficure 5, above, shows how to build a 
device that will cause your horn to blow 
in a steady series of toots as long as it is 
boeing vibrated in any manner. If the 
secret switch is thrown when you leave 
the car, nobody can so much as step on 
the ruining, board without causing the 
horn to start tooting a warni 
material needed to build this ‘eves come con- 
sists of a tin can, a piece of spring taken 
from an old clock, a lead weight, a 
‘machine screw with & couple of nuts, and 
two leather or fiber washers, ‘The’ ball 
shape of the lead weight is unimportant, 
You can flatten a piece of lead pipe and 
fold it over several times to make a suitable 
weight, ‘The whole device can be attached 
to the back of the metal dash, 

When you have it set up and wired as 
shown, tum on the switch and. adjust the 
screw so that it does not quite make con- 
tact with the side of the spring, ‘Then any 
‘motion of the car will cause the weight to 
vibrate and close the circ 


Fig. 6 Old scree 


oor spr 
‘Stop brake 


Braxe mechanism of the mechanical 
type becomes noisy when the wear has 
been sufficient to allow play at the clevis 
Joints: Figure 6, above, shows the use of 
screen door springs or other coil springs 
to eliminate this rattling. 

‘The diagram shows a suggested method 
of applying, but of course this can be var- 
ied to suit the particular car. The trick 
is to get the spring just tight enough to 
prevent any play at the loose joiits and 
yet not so stiff as to cause additional 
‘wear or increase the pressure necessary to 
apply the brakes. 

On long trips, when a rattle of this type 
develops, it is often possible to eliminate 
it for the duration of the trip by the aid of 
strong string with ordinary rubber bands 
to give the tension. 
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BETTER SHOP 


\3 
W 


HAT can be saved in even a small, 
machine shop by reclaiming dull 
worn, and damaged high-speed 
tools’ is surprising, In fact, it 

amounts to far more than anyone would 

imagine without a record of the actual 
figures, as was pointed out in a previous 

artile'(P.S.M., May 'S1, p. 98). 

Let us take, for example, a end 
mall with three or four besken end feth- 
‘This tool originally cost $6.60, and the 
maximum salvaging time is 45\ minutes. 
‘The procedure in restoring such a cutter 
to first-class condition is as follows 

‘The damaged section is cut off by clamp- 
ing the cutter in the vise on either 
the surface or the cutter grinder 
and using a 6 oF 7 by 34 in. elastic 
wheel, as shown at A, ‘The 
tend is then concaved ‘either in the 
lathe, using the high-speed attach- 
‘ment’ of the tool-post grinder, or 
in any other machine equipped 
with an internal grinding fixture 
as illustrated at B. ‘The 


as it is indispensable for grinding 
the peripheral teeth of end mills 
where the center has been removed, as in 
the case of the broken end mill shown. 

‘With an elastic wheel 4 b “a Cut 
is next taken free-hand at each index as 
shown at C. ‘The mill should be held at 
an angle so as not to grind into the periph- 
feral teeth, If the tool is under 1 in. in 

thick should 
Min. ‘The teeth are 
then relieved to an angle of approximately 
15" as at D. This operation is followed 
by, giving the usual 234° clearance. 

‘The counterbore is another tool which 
often can be salvaged at a profit. The 
correct way to make a counterbore is with 
a removable pilot; still, we find many of 
the solid type. A’ broken pilot, however, 
is no sign the tool should be’ scrapped. 
Simply hand-rough the mill as at 4, Fig 
3; then hold it in a draw-in chuck in the 
inthe or true it up in the chuck of the 
internal grinder, and with a 46 K wheel 
or equivalent 2 by #4 in, grind the pilot 
to size and face it at the same tit 
shown at B. Change toan elastic 2 by 1/16 
in, wheel and cut in a recess as at C. 

Side milling cutters of the latest type 
will, stand a deep recutting of the top 
teeth, as the side teeth are extra long. 
Such’ tools are made to standard dimen- 
sions for width, and these should be 


How to Reduce Costs 
by Reclaiming Tools 


Tips on mills, counterbores, and reamers 


By HECTOR J. CHAMBERLAND 


retained as far as possible; but owing to 
2 slight clearance towards the bottom, 
the thickness will be reduced as the top 
teeth are gradually ground away. The mill 
will not cut more than .002 in, undersize 
even after the length has been reduced by 
Lin. Figure 1 shows the set-up for recut- 
ting the top teeth of side mills. 

If side mills are given care by keeping 
the peripheral teeth sharp, they will be 
practically worn out by the time the side 
teeth need recutting, but if this has to be 
done, the operation is the same as in the 
‘ase of the shell end mill discussed in last 
‘month's article. 

‘Recutting the top teeth is an easy job. 
‘The mill is mounted on an arbor between 
centers, and the grinding wheel is shaped 
to the ‘required angle. If the mill is of 
the plain type, the shape of the tooth 
may'be as shown at G and J in Fig. 2 of 
last month's article; if ofthe high-powered 


type, the shape is as at HT in the same 
illustration, and the method is as shown 
at D and &, Fig. 3, of the accompanying 
Grawings, Tn this case two cuts are taken. 
When indexing cutters with a finger, it 
of course, necessary that the finger res 
fon the side of the tooth being recut. 
‘Another expensive item in every 
shop is the general line of reamers. 
‘Those of the solid type become 
chtlete it aightly undersae, and 
this happens quickly if they do not 
cut freely at all times, Indeed, the 
chief reason why reamers lose their 
original size before they have seen 
uch service is because the cham- 
fer is not constantly kept sharp. 
With a dull chamfer, the reamer has 
to work with unnecessary force, and 
this evidently causes the periphery 


to wear itself against the walls of the piece 
being reamed. ‘The writer believes that if 
any machine reamer is made to taper ,002 
in. on its entire length and the comers are 
kept sharp, it will last three or four times 
as long as it would otherwise. 

Eventually, however, solid reamers 
become too small and are of no value for 
their intended sizes. Any reamer may be 

round cylindrically from 1/68 to 1/32 
under its original size without recutting 
the flutes; on the other hand, any reamer 
can be reduced as much as 34 in, in diame- 
ter by regrinding it all over. 

Take, for example, a 14-in. reamer: 
can be ground to 114 ic Caciading the 
shank) in 45 minutes; and if the reamer 
has twelve flutes, these may be recut 1/16 
in. deeper in the same length of time. The 
operation is the same as for cutting the 
top teeth of side mills, a complete Mute 
being finished at each index. Before index- 
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Suppose bi, 
the Piston Wobbled! 


Use Starrett Tools and you use the tools 
that answer for the sleek, sure fits of loco- 
motive pistons in their bushings—the tools 
that bring: precision to skilled hands in 
every craft. 

On the job, or in your home workshop, 
you'll find that Starrett Tools make it easier 
to do good work. 


Mail the coupon for your free copy of 
Starrett Catalog No. 25 W. It describes 
and illustrates over 2500 Starrett Tools 
and shows how to use them. 


A 
| owe 
OP Be ot 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See pase & 


ust finished. 13 touched; this 
zives it a good finish. The shape 
‘of the wheel for salvaging worn 


reamers is shown at F, Fig 3. 
Reames, thus reclaimed can ts 
compared to new ones, yet tI 
cost about a third as much. 

Tt is not adyisable to go into 
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Old Bill Says— 


to warp in hardening. 


Tungsten carbide tools should 
be given as much support as 


the details of recutting spiral 
sesh on mllng eters: because 
in this case, as in a milling oper- 
ation, the work requires some 
fearing equipment to. kenerate 
the desired lead. As _ stated 
before, this would never be nec- 
essary if the tools were given 
't care and attention. 
‘hen, however, a shop is 
with some type of 
machine for grinding 


equi 


" 
‘worm threads or the flutes of 
spiral_hobs, a set-up canbe 
arranged for grinding new teeth 
mills, The operation 
F to milling. The wheel 
hould be 54 in, wide and not 
much over $ in, in diameter, and 
the shape should. cor 
that of the double ull 
ing cutter which would be used 
if this were a milling operation. 
In grinding, several cuts are nec 
‘essary, and of course this requires 
new adjustments each time s0 as 
to keep the face of the teeth 
radial, whether undercut or not. 

Several other salvaging ideas 
‘may be mentioned, although these 
relate to adapting discarded tools to other 
Parposes than those for which they were 
intended 

‘Old taps can be made into counterbores 
of special sizes, It takes about fifteen 
minutes to grind off the thread and bring 
the counterbore and pilot to the desired 
dimensions; then a recess may be cut in 
4s previously outined and shown tC 
Fig, 3. Any average counterbore may be 
‘made complete in 30 minutes by this 
method, or at about a fourth of the cost 
of making it from raw material, 

Grind off the teeth of discarded slot- 
saws to make disk backers and for 
similar purposes, Old milling cutters of 
from 4 to 1 in, face make handy plug 


ive overhang 
in order to 


gages for large holes a 


all that is needed is a 


“ae tase 
ai en” 


b_rinst OPERATION 


hhandle that will fit a 
whole set of such im- 
provised gages. 


This is the second 


one 


‘and concluding fy 
by Mr. Ch 5 

on salvaging 

tools. The proc 

reclaiming 

shell end mills RECESS WITH 
broken drills were out | Mg ELASTIC 
lived im the preceding c 


ae 
|Win 


r 


article (P.S.M. 
"1, p. 98). 


‘May 


nerbore pilot (A to ), 
(CD and £), and salvacing «| 


CLIPS PREVENT BLOTS 
‘WHEN INKING CHARTS 


MY work I occasionally find it nec 
‘essary to make certain records in the 
form of graphic charts, When the finished 


‘Two paper clips slipped over the ends of 
2 'Glie scale bold ie away from the 


“curves” on these charts zigzag up and 
down, there is always the risk of blotting 
the work. ‘This dif culty led me to make 
tuse of the “wrinkle” illustrated. Two wire 
paper clips are slipped over the ends of 
an ordinary 6-in. scale. These serve to 
hold the scale away from the paper, mak- 
ing it possible to draw the lines in ink 
hout fear of making blots or of smear- 
ing any of the newly inked-in lines on the 
sraph—H. S, Rupesttr. 


Haxp steel can be drilled with greater ease 
and less wear on the drill if the drill point 
is lubricated with a mixture made up as 
follows: In about one half pint of alcobol 
dissolve a few ounces of gum camphor and 
to this add one half pint of lard oil. With 


STRONG EYEGLASSES AID 
IN READING “MIKE” 


ON Arnish job recenty, 1 found it nec- 
essary to use a micrometer, but, as 
often happens under such conditions the 
light was so poor that it was impossible 
to Lhe one reading. An Crd 
mechanic; who wore very strong magnify: 
ing eyesiasees yet could not, read. the 
‘micrometer, suggested that I try his 
glasses. This I did, and immediately the 
markings on the micrometer ste out 
large and clear. Now T always carry a 
pair of strong magnifying eye glasses in 
my tool kit and find that they are a valu- 
i nepal — cen ted by 
fying gl often 

mechanics, eyeglasses allow the free use 
of both your hands for the manipulation 
of the micrometer, and this saves consider- 
able time —Witiam A. Reever. 


Just, 1931 


Measurements 


Simplifying 
Difficult 


Awewarp angles, projections, irreg- 
ular shapes — they appear so often in 
parts requiring close measurements that 
they are accepted as commonplace rather 
than exceptions to the rule. 


Oftentimes these difficult measurements 
are the important dimensions which de- 
cide the excellence of the finished work. 


Recognizing this problem, the Brown & 
Sharpe Mig, Co. has sought continually 

10 perfect reliable precision tools which 
wil simplify the accurate measuring of 


these irregular pieces. 


How well this has been accomplished i: 

best proved by the universal acceptance 
of Brown & Sharpe Tools wherever 
the quality of the finished product de- 
pends upon a fine standard of accuracy. 


Sab ply eer 
mga, Mak eae aes eet 


pt PS 
Sharpe Mfg. Co., Providence, R. 1, U.S. A. 


Hiege area few of over 2300 popular Brown 
& Sharpe Tools deseribed in 
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Brown & — Tools 


“WORLD'S STANDARD OF ACCURACY” 


© Tis 


‘on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS, See pare 8. 
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Handling Heavy Castings Safely 


Convenient truck for welding outfit—How to make 


a set of interchangeable cone centers for the lathe 


‘0 KNOWLEDGE of 

chain hitches, bends, 

‘or complicated knots 

are needed in attach 
ing the safe, positive-acting 
lifting rig for heavy work 
iMustrated in Figs, U and 2. 
Once the adjustable arms are 
placed and the weight of the 
casting is put on the rig, it 
will not let go until the weight 
of the work is removed, For 
the shop where heavy castings 
are handled, such a rig proves 
‘almost indispensable, 

‘The vertical arms are sup- 
plied with teeth, making them 
adjustable in length to take 
any size casting within reason- 
able limits, The bottom sur- 
faces of the teeth should be 
cut horizontal s0 that they wi 
rest evenly on the upper arms 

Tn use, the rig is placed on 


the casting and then the end link on each 
of the two lifting chains is hooked over the 
hooks on each upper arm—Tatoatas Mace. 


AS EXCELLENT truck for the shop 
‘welding outfit can be made easily 
from scraps of angle iron, two metal 
wheels, and an axle retrieved from the 
shop scrap heap. ‘The entire, frame is 
assembled by welding the various parts 

hand eliminating 


tire pump is welded on the rear of the 
frame and serves to hold the welding rods; 
tnd the foot tread on the bottom of the 
pump is useful in steadying the frame 


Fig, 3. Re he 
‘ntinguisher and container for welding ede. 


‘fonted to St any ise casting within teasonable Tints, 


while it is being tipped up prior to mov 
ing it (see photograph, Fig. 3). 

Grips for the ¥s-in, rod handles can be 
made by cutting rubber garden hose into 
sections of the proper length. 

‘An excellent safety measure is the light 
metal bracket, welded to the rear of 
frame, in which a small, hand fire extin- 
iguisher can be kept. This will insure hav- 
ing an extinguisher with your portable 
outfit and not at some distant point in 
the shop.—Joserit C. Cove. 


MOCHINISTS who are called upon 
AVE from time to time to machine pipe 
tubing, or hollow cylinders in the lathe 
will find that a set. of interchangeable 
cone centers such as shown in Fig. 4 forms 
a valuable addition to their tool erib 

The set of interchangeable centers 
described is suitable for a lathe having 
‘a swing of 8 or 10 in., but the proportions 
can be readily enlarged to suit a lathe 
‘of larger. dimensions, 

The arbor is tumed to the shape shown, 
‘The portion A should be a Morse taper 
to fit the lathe; part B is 114 in. long and 
should be a smooth, free-running fit in a 
¥é-in. hole; and part. C should be tapered 
to match the end of the drill used in drill- 
ing the cones. The end of the arbor should 
be dled and tapped to take a No. 10 

The set consists of three cones. The 
two smaller cones are machined from disks 
finished 154 in. thick and 214 and 374 in. 
in diameter respectively, while the larger 
‘one is machined from a 134 in, thick, 55% 
jn, diameter disk. These can_ be finished 
with flat faces or, if lightness is preferred, 
‘with turned out backs as suggested in the 
accompanying. illustration 

Face both sides of each cone and drill 
a centrally located hole £4 in. in diameter 
and 1 in, deep to the shoulder. This hole 


is then continued with a dri 
just large enough to pass a 
No, 10 machine screw (see 
Grawings). 

Fasten each cone succes 
sively to the arbor and tum 
down the sides to an angle of 
30° to the axis, forming a 60° 
cone. ‘The smaller cone will 
be 36 in, atthe point and 2.24 
in. at the base; the second 
largest will run from 2 in, to 
3.87 in.; and the largest from 

02 in, to 5.60 in. in diameter. 
'X set of cones such as these 


Pig. 2. Pour simple f 
(tla lageniony, auice acting 


will take work from 5/16 in, to 594 in. in 
inside diameter—a range that will take 
care of all average work. 

‘The arbor is placed in the tailstock and 
the cone needed for the work in hand is 
slipped on and fastened. The screw, how- 
fever, should not be turned up tight, but ~ 
should allow the cone to tur freely on 
the arbor—CHANLES A. PrAst, 


Changeable Cone lathe centers are machined, 
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‘THE FARMER GRINDS 
A BUMPER CROP 


1 through the shop of The 
1 Mc 


s any in Detroit, and 


sorry about mistakes. It's sturdy, but not too heav: 
designed for production work and it fills the bill. 
Thousands of ski of 
opinion. They appreciate the large and deeply cut 
numbers, the numbering of each thousandth, the 
ease of accurate adjustment, and the other features 
that have made Lufkin “Mikes” so popular. 


For accuracy, improved design and construction, 
finer finish and balance—demand 


UFKIN Precision TOOLS ° 


THE [urnan fpute C0. Sacinaw, fficn. 


106 LAFAYETTE STREET, NEW YORK, and WINDSOR, ONTARIO 
Send for this FREE CATALOG 


LUFKIN 


MANUFACTURERS FOR OVER 45 YEARS 


A New and Easy Way to Make 
Small Storage Batteries 


gr 


Tiny cells, incased in celluloid, provide 
ef ficient source of power for ship models 


By MARK A. COOPER 


MALL storage batteries for use in 
‘models or for experimental pur- 
joses can be made without difficulty 
to suit any space available. Tt is neces 
sary merely to have the plates 54 
lower than the maximum height of the 
space into which the battery is to fit, and 
¥ in, narrower than the maximum avail- 
fable width, 

For charging such small batteries, 
trickle chargers designed for radio bat- 
teries are ideal, and these are frequently 
obtainable for ittle or nothing, 

‘The list of materials is as follow: 
piece of automobile curtain cellulo 
about § by 18 in,, and some small scraps 

NeaATIvE PLATES 


—— 


"p nyenwess 


1 


(TInt hundreds of readers who are 
building working models of the 
destroyer Preston from our blueprints 
(Gee page 117)and everyone interested 
in electrically driven ship models will 
appreciate the advantages of being 
able to build their own small seorage 
batteries. It provides a good way to 
solve the model powerplant problem. 


4 ses; 8 om inci 
new positive plate and 2 negative plates 
for an automobile storage battery; 2 sep- 

arators (keep these in 
water until used); 1 piece 
of beet lead, by, @ in 
and approximately 
thick These materials 
will make a 6-volt battery 
with three cells, the plates 
being one fourth the size 
of the regular automobile 
hhattery plates. There are 
two negative plates and 
‘one positive plate in each 
individual cell. 

Dissolve enough cellu- 
oid scraps in acetone to 
make shout fo met of 
cement solution, slightly 
thicker than water. 

Put the positive plate 
between the two negatives, 
with separators between 
the plates, and measure 
carefully the total thi 
ness (see the drawing 
marked 4), Add tig in, 
to this to get the thickness 
of the boards used when 
spacing the cell partitions. 
(This dimension is bere- 
after referred to as T.) 
Also measure the distance 


setone; 
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‘Two tiny ries, one being 
Tanger than the mateh bores which Hank I 


between the insides of the negative plates, 
indicated hereafter as K. File a piece of 
iron or steel 2 in. long to this thickness 
Later, the negative plates can be clamped 
on either side of this while burning them 
ith the plates down thy 

Vith tin snips, cut the plates down the 
center, both top to bottom and side to 
side, making four small plates from. each 
large one, Divide the separators similarly. 
Then cut from celluloid the four cell par- 
titions, 14 in, longer and 14 in, broader 
thane the plates. 

‘Make five spacer boards 5 in, long, 
their thickness being 7” and their width 
equal to the length of the celluloid parti- 
tions less 1 in. Clamp the four cell 
partitions between the spacer boards, as 
shown at B. Let ¥% in, of celluloid show 
at either side and at the end. ‘True up 
carefully, so that the ends and bottom of 
the finished cell case will be square. 

Cut a piece for the bottom large enough 
to project 1% in, all around, and, using a 
very small water color brush, cement it in 
place, Keep the cement thin and go over 
each joint again and again very lightly, 
blowing on each coat. Reach in between 
the cell partitions with the brush and 
seradually build up a fillet in the bottom 
comers 

‘Next cut out the celluloid ends; these 
should rest on the bottom and against 
the cell partitions and should project 1% 
fn, at sides and top. Cement them in 


ting the outside joints 
a ‘cases Lowers The coll unis 
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WORLD'S LARGEST 
WELDED ROOF FOR 
WINDOWLESS PLANT 


Color Authorities Designing 
Interior Color Scheme 


Like many of the other innovationsin indus- 


trial construction which are being employed 
for the first time in the Simonds “Controlled 
Conditions” plant, now being built at Fiteh- 
‘burg, Mass., the roof has been designed and 
built by well kn incering authorities 
assisted by experts on insulation and no 
proofing. The entire roof, which contains 
is supported by a 

nade necessary 


number of interior columns to a minimum, 


A special noise insulating material (a wood 
product) is Inid in layers with a waterproof 

pound in such a way that the roof 
Kills noise and vibration instead of acting ax 
‘giant sounding board. At the same time it 
insulates the interior of the plant against heat 
sand cold from without 


ost color authorities have 
the 
olor 
to promote ideal working conditions, It is 
recognized fact that certain colors help keep 
‘workers in a cheerful frame of mind, 


inte ds plant: the exa 


Machinery in the Simonds plant, for ine 


stance, will be painted orange-yellow to ine 


For shop use, or for those odd jobs when 
you want to cut metal, use a RED END 
Hack Saw Blade. 


The RED END trade-mark easily identi- 
fies a blade of sharp cutting, lasting quality. 


crease visibility and thereby wid in necident 
prevention, 


A special column writer for a leading daily 
paper wrote this limerick when he read about 
the new windowless factory now being built 
for the Simonds Saw and Steel Company’: 


“In short, regoriless of the sun 
That plant will not depend rspon 
Outeide dllumination, 
And 40 i's very plain to v0@ 
That moking Simonds Save 


I's “cutting service” you buy when you get 
a blade and you can now get it for no more 
than the cost of ordinary blades if you will 
tell your dealer you want SIMONDS 
| RED END Hack Saws. 


Write for free booklet, “Hacksaw- 
ology.” It tells how to use a Hack 
Saw Blade to get the best results. 


Well be a panclees operation.” 


Another man offers this:— 


“1m Simona brand-new factory, 
In which their saree are made 

That shine s0 bright, need no sunlight, 
They make them in the shade. 


“Of course, we'l all be sending 
Our orders for this tol 
Long years they've slood—they' ve been 
20 good 
Satisfaction ie the rule." 
SIMONDS SAW AND STEEL CO, 
*7The Hack Saw Makers’” 
Established 1832 — Fitchburg, Massachusetts 
Branches throughout the United States and Canada 


Could you write a jingle about this amas 
ing new plant? It's easy, Send in your 
contributions—they'll be welcome. 


© This seal on an advertisement ia POPULAR SCIENCE MONTHLY signifier the approval of the INSTITUTE OF STANDARDS, See page 8. 


LISTEN 


MEN 


Every man who smokes a pipe has at least 
‘one thing that the women can’t take awa 
from him. Ladies don’t smoke pipes. It's 
not the style. A pipe is distinctly a man’s 
smoke. 

Let the women drive their cars, fly their 
planes, smoke 
their cigarettes, 
and act as much 


becthngtietsil 
belongs to the 
men—the. please 
ureand privilege 
‘ofsmoking.a pipe. 

If you've never 
smoked a pipe, by 
all means get one today. 
‘worth and settle down to the most satis- 
fying smoking you have ever known. Let 

the women go 

their way. And 
you go yours, 

Edgeworth’s 
blend of fine mel- 
low burleys gives 
a flavor that sim- 
plycan’t bedupti- 
cated, Many men 
who have tried 
Edgeworth have 
written us that no 
‘other tobacco will 
ever do for them. 
‘Their loyalty is proof of the merit which 
they have found in this fine old tobacco. 

‘You can get Edgeworth wherever good 
tobacco is sold. Or clip the coupon below 
for special sample packet, free. 


‘The smoke for men 


EDGEWORTH 


SMOKING TOBACCO 


Fosse 
eee Bi tos hk 
mond Ve, 
—CcLIP couron— 
LARUS & BRO.CO,, 1008-224 8. 

Richmond, Va. 


‘Send me the Edgeworth sample. Tey iin 2 good pipes 


a 


(Gay ant Sexe —___________, 
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Place just as you did the bottom piece. 
‘When the cement is dry, test each cell 


with water. Stop any leaks with several 
coats of cement. This finishes the cell 
case, 


Take two negative plates; cut off any 
projections on the original outer rim, and 
tum up the latter as shown at C. Insert 
the iron spacer K and put all three in the 
vise as at D. Bring the top of the plates 
and spacer K level, but keep them about 
‘he in, below the top of the vise jaws. 

‘Cut the sheet lead into 34 by 6 in. 
strips. ‘Then lead burn “the plates 
together, and burn on a 34-in, connecting 
strip as shown at D. It is also necessary 
to burn a connecting strip on each positive 
plate near the end, as shown at C. For 
those who are not equipped to do lead 
burning, the best plan is to take the 
plates and the spacer K to a battery serv- 
ice station and have the job done there. 
It should not take more than fifteen 
minutes. A small oxy-acetylene lead 
burning torch is necessary to produce an 
autogenous lead weld, which is really what 
ead burning is. Soldering is uncertain; 
sometimes it works and sometimes it does 
not. 


GUP the separators and the postive 
plates between the three pairs of neg 
ative plates, with the positive connector 
opposite the negative one. ives 
three sets of plate assemblies, with the 
negative connector at one end and the 
Positive connector at the other. Put 
these in the cell case so that positive and 
negative connectors of adjacent cells wil 
be together, as shown at E. 

Remove the plate assembly from the 
center cell. Cut out celluloid tops f 
the two outside cells and punch a 4-in. 
filler hole in the center of each, as well as 
holes for the terminals. A close fit is not 
necessary for the latter. Fit the cover 
tight at the ends and let it project over 
the outside partition 46 in. Tt should be 
flush with the inside partition of each 
outside cell. 

Cement each top to the inside partition 
first. Make sure there are no leaks bere, 
because you cannot get at this joint again: 
‘Then cement well at ends and on outside. 


BREPLACE the plates in the center cel 
making sure that positive and nega- 
tive connectors are at the correct ends 
(see E). Cut the top for the center cell 
to fit close at ends and to lap aver $4 in. 
em the ouside cll tps at the side then 
cement it wel 

Cover up any openings around the con- 
rectors with tiny scraps of celluloid, well 
cemented down. Build up a generous 
extra thickness here 

‘Cut off the connectors so they just 
touch when bent together, and solder 
them as at E. ‘These connectors should, 
when soldered, form an arch about 34 
above the celluloid cell top; the heat of 
the soldering iron then will not damage 
the celluloid. "Leave the main positive 
and negative terminals ? in. long. Coat 
the connectors well with cement to avoid 
corrosion, and paint the main positive 


dilute sulphuric acid. 
For the plates used by the writer, a 13.40 
hhydrometer reading is required. Ask the 


service station the proper reading for 
the plates you have used. Let the battery 
Heep ee Seay Soe bees, Sng en 
solution as the plates soak it up. ‘The 
acd should never Fe below the top of the 
plates, 

Charge at 14 ampere for twenty-four 
hours or longer. The battery canbe 
tested for full charge at a service station; 


but if, when the terminals are shorted, 
2 loud, popping spark is heard, itis prob- 
ably sufficiently charged for use. While 


¥4 ampere is correct for the original 
charge, four of these small batteries have 
been recharged at a 2-ampere rate with- 
‘out any apparent damage. Distilled water 
should be used in filling the batteries 
from time to time, 

Obviously, these batteries will not stand 
rough handling. Care should be taken to 
pplace them in a model in such a way that 
they will not be jared or crushed. They 

of 


‘Another 
jution—although the author did not 
find it necessary—would be to place 
spacers beneath the plates to raise them 
@ trifle from the bottom; this would 
reduce the danger of the plates’ being 
short-circuited by the sediment, 


WIRE SCREENING USED 
FOR BUFFING WHEEL 


\_srove sours 
\ 


SOME time ago while doing a rush job, 
T found that I was in immediate tieed 
‘of a wire buffing wheel or scratch brush. 
Not having the time to go out and pur- 
chase the type of buffer I wanted, I worked 
‘out the idea illustrated above 

From some old wire screening I cut 
sixteen 6 in. diameter circles. These I 
placed one on top of the other in such a 
way that the wires in the screening 
not run in the same direction. Then, with 
the aid of a coping saw, I cut two 3-in, 
disks from a piece of i4-in. box. wood. 
‘These 1 clamped on each side of the wire 
screening with four stove bolts. 

To set up the buffer, I drilled a hole in 
the center and then inounted it on the 
lathe arbor—Jotes J. SIEKMAN 


A suteer of sandpaper is excellent material 
from which to make a pattern for mark- 
ing sheet metal, especially where the work 
is not longer than 10 or 12 in. Place the 
pattern with the sanded side downward so 
that the gritty surface will keep it from 
slipping. A sandpaper pattern is also 
advantageous for fabrics with a glossy 
finish —Epaoxp E, Lemaster, 
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| STRONG PORTABLE FENCE Put “Y. ANKEE” 


BUILT IN SECTIONS 


THIS fence, although easily portable, is 
surprisingly strong and frm. Built 
entirely of 1 by 4 in, lumber, itis made in 
sections 10 ft, long. ‘The horizontal boards Grasp a “Yankee” serew-driver: then you 
aie placed 12 in, on centers, andthe find the reason for “Yankee” toolmaking 
orgie a Nace mands | leaderohip.'Yankee™ balance gives you 
arranged in a sort of “A” shape al each | Perfect control, makes serew-driving eas 
tid, as shown; otherwise all the sections | “Yankee” blades won't twist, erack, break, 
Ste exactly allie. ‘The top board and the | oF bend on the edge,or loosen in the handle. 

Each “Yankee blade is individually tested, 
and twice tested. Put them to any use, See 
them at your hardware dealers. 


Screw-drivers to any use 


a ST A (| 
ae 


second one from the bottom extend about 

6 in. beyond the uprights at each end, and 
jotch is cut into each of these projecting 

ds about 1 in, wide and 1 in, deep. 

The notch in the lower board is 

it will fit on the crossbar ne: 

the "A" 


‘A frame of the 
id the upper notch fits into the *V 
at the top of the "A.” 

Each section is covered to a height of 4 
ft, with 2-in. mesh chicken wire, and as 
fan added protection, two lines of barbed 

tthe top. The wire is nailed 


n independently 
en one desires to move this fence, it 
is necessary only to lift each intermediate 


unit slightly—just enough to free the inter- 
locked ends from the “A” supports—and 
the sections then can be carried away one 
at a time and erected just_as easily in a 
new location —Haray A. Kay. 


ENO view or rence 
Bars Caxrmsarea) 


>> 
“Yankee view W BSS 
Detail showing how the fence sctlons are No. 1993 E 
iRteracked over the Intermediate "A" ra 


Aw ryexrexsive holder for phonograph 
records is an “accordion” letter file, obtain- 
able at any stationery store for fifly 

Such files will hold more than twenty 
records, nearly twice the number accom 
modated by the commercial record books. 
Besides protecting the disks from dust and 


breakage, the file makes them readily 
accessible, since the name of the record Posh Dts Spurl and Matchet Serene 
in each compartment can be written at the ome 
top of its envelope —E. W. T. Aare i 

L J 


lvertizement in POPULAR SCIENCE MONTHLY signifies the appro 


@ m 


of the INSTITUTE OF STANDARDS, See page 8. 


uz POPULAR SCIENCE MONTHLY 


aring for Your 
Electric Motors 


By HAROLD P, STRAND. 


about 100° F, This brings the danger 
temperature somewhere near that of boil- 
ing water, a temperature that is dificult 
to judge by the touch of the hand or by 
any method other than using a thermom- 
eter. Thus, with no way of determini 
accurately just when a motor is ov 
heating, the care of the motor, as far as 
the amateur is concerned, should be one 
‘of periodic inspections with the idea of 
preventing trouble rather than curing it 
Motors having brushes and 
4 commutator perhaps require 
a little more care than others, 
since it is necessary to keep 
the commutator clean and the 
brush contacts in shape in 
order to insure perfect. elec- 
trical contact. A small piece 


Lubrication is an 


CHAIN is as strong as 
its weakest link, and 
a home workshop is as 

Pod by Will Mabon OASRC.191 efficient as its motive power. 

We may have the finest of 
tools, the best in machines, 
and the ability to turn out 

it work, but if our 
fs are worn and fail to 


. supply the rated power, our 

ping’ home workshop machinery 

will probably bring us more 

Mating sain fe wa 

e the human body. the 
the how a motor usual- 

‘i ies trouble 

but nothing compares with the cessive in- 

smooth sailing of an Ever-Ready crease in tempera~ 

Blade over a tender skin, Ic jie ut 2 elena 

fairly floats through your beard— htc. are designed 

nary ascrape,naryatug. Bathroom — {y run at {ull load 

baliadscomenaturally to yourlips. with a rise of some 

Be a Singing Shaver. Get genuine 05. [empersture 

Ever-Ready Blades—guaranteed hich is taken 25 

to put harmony into your shaves. being maximum at 


A siversal mater for 
AGED, Co cureene 


of fine sandpaper held 
against the moving 
commutator with the 
hand, of better still 
with’ a piece of soft- 
wood, will effectively 
nit, (See P. §. 
1 pe 108.) 
allow thé brushes to wear 
down too short, and be sure 
that the spring’ which forces 
each brush against the com- 
mutator supplies the neces- 
sary pressure. 

Tf you have the type. of 
split phase motor that em- 
Phoys brass rings and brushes 
to carry the current to the 
rotor, be sure that these 
rings’ are clean and that the 
brushes make contact. If 
you have the more general 
type of split phase motor, 
which employs a centrifugal 
clutch that throws the start- 


Feb, 


American Safety Razor Corp., Brooklyu, N.Y. 
‘Also makers of Ever-Ready Shaving Brushes 
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ing winding out of the circuit when the 
motor has reached the correct speed, be 
sure that the parts work freely and that 
the points of contact are clean (see photo- 
graph top of page 114). 

Overheating may be the result of any 
one of a number of motor troubles, but 
most difficulties along this line can be 
prevented by a periodic inspection of the 
lubrication and bearings, and by avoiding 
overloading and tight belts 


‘Keep the oll wells filed to the required 
level with a good grade of medium light Pages 3to 
machine oil Ifthe wells become clogged |6 of This 


and gummy, drain the oil, wash the wells 
‘out with kerosene or gasoline, and refill 
them with fresh oll 


| New Book 
Tell You 


| [Fhe motor is supplied with grease cups, | 

| Eke’ sure that they are filled and that 
the wicks that carry the lubricant to the | 
bearings are doing their work 

Test your motor at, frequent intervals 
for worn bearings.» This is especially 
necessary if the motor is old.” Grasp the 
shaft of the motor in the hands and test 
for up-and-iown play. End play, to a | 
certain extent, may be ignored, since all 
motors are constructed to give the shaft 
some lengthwise freedom, 

Drive belts on motors should be kept 
only’ tight enough to supply. power for 
the greatest load that will be required. 
This load, of course, should be well within 

| the limit’ of the rated power. A’ tight 
helt not only will cause the motor bea 
ings to wear but it will also make the 
motor labor. 
| "The problem of not overloading the 
motor, of course, is one of common sense 
judgment, A small circuit breaker for | 
‘on small motors is now available. | 
ith a device such as this used as a 
switch, it will be impossible to overload 
the motor 
If you are at all in doubt as to the 
rated horsepower of the motor, be sure 
to find out from the manufacturer 


= 
As Aijitund Se 


whe 
Keg Tol ony mab 


XE cause for overheating which can- 
not always be prevented but which | 
n be detected is that of a short or open 
circuit, ‘The coils in either the field or 
rotor windings, when tested with a mag- 
neto oF test lamp, should be continuous, 
and no circuit should be found between 
Any commutator segment and the shaft; 
and there should be no connection 
tween any coil and the motor frame. 
‘To determine whether a motor is 
designed to operate on alternating or direct 
ccurrent, first look at the name plate; if 
you sce the word "PHASE” it is an alter- 
hating current motor. This is also true if 
the words “REPULSION-INDUCTION' 


Tot mautfaer, 
Tela Hack So’ Bde 


appear on the plate. On the other hand, 
the words “SHUNT,” “COMPOUND, ’ 
id “SERIES” are indicative of motors 


designed for direct current use. 
It is often found necessary when plac- 
ing a motor in a shop to reverse its direc- 
tion of rotation. ‘The 
| motors to reverse is the mul 
| on which it is necessary only to reverse 
any two leads in the motor circuit. This 
type of motor, however, is more common | 
jin industrial ‘plants where three-phase 
power is available. The home seldom 
hhas anything but single-phase current. 
‘The “rotating field” type of motor has 


} E.C_ATKINS and Company, Est. 1857 
| 428'S. Illinois St, Indionspelis, Ind. 
| exclote 4 dine lor the new ATKINS Hone Worthen Bo 
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ow to Select Tools 


and Machines to work Wood and Metal. A Handy 
Home Kit... Outfits for Small or Large Shops! 


THAT tools do | need?" isthe fist question most men atk, when 
they decide to take up home-ctating. It is answered fully in 

the ATKINS Sew Book. A veteran craftsman tells how to select the 
RIGHT quelity end types of tools—whether you want just « home ki, 
(oF ¢ complete outt for an up-to-date workshop, 

For the “handy man around the house” he suggests ¢ modest set, to 
do repsirs and simple jobs of wood-working or metal-cuting, 

For equipping 
and tools suitable for bench work, in making models, toys, and furniture 
for house or gerden. 


mall home-shop, he recommends « group of saws 


For the more anbitious men, who desires to do cabinet moking and 
metal-working, he sives 4 supplementary list of saws, tools, machines 
and accesories, to ft up a modern shop, 


He sives approximate prices in each lit... shows how to test saws 
and explains the uses of 20 diferent types . . « discusses bench mé 
chines... and shows you 50 "Silver Steel” Saws widely used in home 
shops, and tells why these world-famous saws cutso much faster, take @ 
keener edge and hold it longer, and far outlast ordinary saws, 

Not only will this book help you select GOOD tools, but also show 
you how to use them properly... how to cut and fit 24 wood joints. 
how to build a shop bench, work-table, tool box and wall cabinet... 
how to plan a workshop . . . where to get 200 jab plans... . how to 
sharpen saws, and s0 on. 32 pages, brinful of real information for any man 


who home! Costs only a dine! Thou- “ 
sands sold every we \ 
for your book now ex 
ita indian dat dos a 


Aiede 
“teat for” 


If he didn’t 
have tecth=. 


SCREW DRIVER with- 

‘outa Non-Skid point 

‘bulldog without teeth 
font 


The new Bridgeport Non- 
Skeid Screw Driver grips the 
screw slot —holds the screw 
while you at wnt Te 
grips bartered screws: 

SChewed-up” screws. It 
smarts” even, rusted stove 
bolts Te drives screws staighe 
and. fast—even into hard 
wood. Andbecausethe Non- 
Skid never jumps out of the 
acrew slot te never gouges. 


Te is made in 3 styles—all 
with Blades of electrics 
hace, chrome | vanadium 
teeel No, (Blade runs clear 
through handle) 4, 50¢;6", 
6r. No. 2 (Blade, handle 
tnd ferrle securely riveted) 
9°, 35156" Se No S(Shock- 
Bester cp 2 cole) 
"454 Gl, 35¢. use 
tatctd to ghee you beter 
sifacton, your dene 
fat aupply youorderdest 
| from Bridgeport Fldvwe. Mig. 
(Gorp., Bridgeport, Conn. 


Bridgeport 


NON-SKID 


Screw “Drivers 


Red Coun 
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leads going to Nos. 1 and 2 
counting the terminals down 
from the top. To reach these 
screws it will be necessary to remove the 
tend shield on the motor by loosening a 
few screws 

If the split phase motor that you have 
is not equipped with these four terminals, 
it will still have the four leads and it 
is necessary only to reverse the two leads 


confyaagwor _coentcensm ac, Seams teen 


saree Moron. 


Diagrams showing how D.C. moters can be reversed by changing 
Geitted ‘cn smaller motors 


te Tends. OF course, thoosiate a 
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the starting winding to reverse the 
motor. The explanation back of this change 
is as follows: If we were to take any 
phase motor or any induction 

and di t the starting 

ng, we could start the motor 

ating the rotor by some out 

Je means in either direc 

ion until it had reached 

he required n. F. xt. When 

his speed ached, the 

otor will continue to rotate in this 

rection without outside aid, There 

Ff we reverse the starting wind: 


will run in the 


: 1 and will con | 
tinue to revolve in this direction when the 
starting ‘winding is thrown out of the | 
Circuit | 
Repulsion-induction type motors are 
easily reversed; ordinarily itis only nec- | 
eseary 10 shift the brush ring around. to 
‘different indicating 
mark 
Several methods for 
reversing D.C, motors 
ae illustrated. inthe 
Simplified wiring. dia- 
grams shown at the | 
fete" On small home 
workshop motors, of 
Course, theostats will 
hot be wired in the eir- 
cult as shown, 


This article supple 
ments one on lighting 
home shops (PSM. 
Sept. '30, p. 98) and 
another on wiring a 
shop for light mackin- 
ery (Oct. 30, p. 116). 
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ROTATING STAND AIDS 
IN CONSTRUCTING 
SHIP MODELS 


HE turntable stand illustrated will be 
found helpful in painting a ship model, 
pecially as it holds the hull so that the 
entire bottom can be painted without 
interference, When the painting has been 
done, the pin supports are replaced with 
sgular cradles, which hold the model 
eady while it'is being rigged. 
1¢ slots in the base allow the uprights 
to be adjusted to suit models of various 
sizes. The stand need not, of course, be 
built exactly the size suggested, but in 
changing the dimensions the proportions 


should be adhered to closely. In no case 
should the wood be less than 4 in, thick 
or the pin supports less than 7 in. high. 


The slots in the base are formed by 

| boring 4-in, holes the proper distance 
apart, depending on the size of the stand 
being’ constructed, and sawing or chiseling 
out the intervening wood.—T. J. Has, 


Have you ever wished to drill a hole in a 
place where there was not enough room 
to turn the brace? The next time you do, 
remove the bib cock from the kitchen 
faucet and fasten it over the end of the 
bit, Little room is required to turn the 
handle, and if space is at a particular 
premium the bib cock can be removed 
each half tum and replaced in a position 
where it will not strike for another half 
tum—M. E, Cre, 


us 


Do Dogs Smile? 


Most certainly, says the Graflex 
Camera which has caught every 
bit of expression of this smil- yy addition to show: 


fF eae ing, in advance, ev- 
ing pup. Loic bg dhe tara 


yourself the advantage of the json nt Grae 
ly-operated that ends alas, the super 
simply-operated camera that ends ground gla, the 


all guesswork in focusing and 
shows—full picture size—every 
change of expression up to the 
instant of clicking the shutter! | 


The CAMERA for Superior Pictures 


i LI 
| 

] 
FOLMER GRAFLEX CORR, ! 


blurring from sudden 
movement impossible. 


|| Execurrvas- 


FOLMER GRAFLEX CORPORATION, Dept 116, ROCHESTER, 
Please send copy of booklet, "Why aGraflex?” . .. conce 
climinates gueswork im focusing... to nate om ma 
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HEAP OIL 


is poor company 
for good tools 


‘You are careful to choose good 
tools for your workshop. Be just as 
careful about the oil you use. Good 
tools soon become poor tools in the 
company of cheap oil. 

‘To keep tools and shop equipment 
working right and looking right, 
there's nothing quite so good as 
3-in-One Oil. It costs a little more! 
than plain mineral oils, but it does 
more. As it oils, it also cleans and| 
prevents rust. 

To do these three important jobs| 
at one time, 3-in-One is blended by 
a special process from animal, 
mineral and vegetable oils. Used 
regularly, 3-in-One Oil saves many a! 
Dill for repairs and replacements. 
Both handy cansand bottles; all good 
stores. Write for free sample today. 


THREE-IN-ONE OIL CO, DEPT. 305 
170 Varick St, New York City 
1200 Second Avey Ville St, Pierre, Montreal, Que. 


3in-One Oil 


CLEANS = OILS = PROTECTS 


A Unique New Aquarium 


The frame is made 
of silvery looking 
monel metal which 
will never tarnish 


OT often will 
‘you see a gold: 
fish aquarium 

with a silvery frame. 

work of that new and, 
modish material, monel metal, yet there 
are few more attractive decorations for 
tthe home. The metal is brilliant in appear. 
ance, does not tarnish, and is easy to work. 

If, however, it cannot be conveniently 

‘obtained, copper or brass may be used in 

exactly the same way. 

The glass for the aquarium illustrated 
above came from broken automobile wind- 
shields. If plate glass cannot be obtained 
from this source, thick window glass will 


By 


EDWARD THATCHER 


aaa 


bbe quite satisfactory. 

Naturally, a much 
Jagger aquarium may be 
‘constructed by the same 
methods, and it can be 
made six- or eight-sided, if you like. Bear 
in mind, however, that’ a good aquarium 
should be wider ‘across the top than it 
is high. 

Strips of No, 24 gage monel metal 134 
in, wide are heavy enough if folded at a 
right angle for their entire length. While 
they can be bent with the fingers, they are 
very rigid in the finished framework. If 
heavier metal is used, say No. 18 of 20 
sage, it is better to take the strips to the 

tinner’s and have them folded 
ina heavy comice brake, You 
can avoid the work of folding 
the strips, however, if you are 
able to purchase 34- of in 
monel metal or brass angle 
| stock, “Very large aquariums 
| can be made of common angle 
| iron, riveted or bolted together, 


If monel metal is used, the 
pieces should be polished before 
the frame is assembled. Copper 
of brass must be painted or hice 
quered when completely assem= 
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BLUEPRINTS FOR YOUR 


HOME WORKSHOP 


10 ASSIST you in your home workshop, 
Porczax Scresce Moxritty offers large 


blueprints containing, working drawings of 
number of well-tested projects. Exch subject 
‘can be obtained for 25 cents with the ex- 
ception of certain designs that require two 
fr three sheets of blueprints and are accord~ 
ingly $0 or 75 cents as noted below. The 
oer ‘are each 18 by 22 in 


Science Monthly, 
Sal" Fourth Avenucr New York 


Send me the blueprint, or blueprints, 1 have 
underlined belo, for which F inclore 


Aollars se cents. 
Alrplane Models 


nate Sui 
taser 


ne 


at Sie 


25.06.07 U 8 Destroner 
Gitin. hale 


‘treawure Chents | 1 
8: Modernist Stand| 7 


ne. agian doko 


‘Colonal Mire 
Radio Sets 


34. Garon Trellises 
3S: Sia Block Pussies 


here atherwion ened 


vies vey Ce) 


City and State 


=| 


rays as the 
light -houssg@lipflashes its 


guiding 


agri 


ont 


Mina Lede Light on One ‘Mat moot Sener 
Sunoking Sunt 


= 15¢ size 


Woes, day by day, spreads the circle of OLD BRIAR 


friendships. Men who have tried many other brands find in OLD BRIAR’S in- 
viting fragrance and flavor a sparkling quality they have never known before. 
Ic is not just another brand to be sampled with indifferent enjoyment. Ic is 
a different kind of blend . . . 
~ | a distinctive character you will like. 


UNITED STATES TOBACCO CO., RICHMOMD, VA, U.S. A. 


a rare combination of choice tobaccos . . . with 


us 
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Amazing 


NEW TOOL 
VALUE 


An Automatic Push Drill 
Carrying in the Har 
Eight Si 


izes of Drill Points 
$140 


Pick outthe size 
drill you want 
from the sepa 


rate numbered compart: 
‘ment, Insert it in the steel 
Jaws, Place drill point 


‘where you want hole. Push 


have a smooth elean hole 
in any wood. Tt can also 
be wed in plaster. The 
hhandiest tool ever invented 
for household use. Made 
by one of America’s lead 


ing makers of fine tools. 
Get this Drill from your 


mtpaid C, 0, D. S140. 
Hundreds of household 
jobs formerly postponed 
‘will now be done neatly 
and easily. 


Fig. 3. Soldering the upright corner 


Assembling the framework is an casy 
matter if forms or templates are cut from 
iber wall board as shown in Fig. 1 and 
used as in Figs. 2, 3, and 4, Begin with the 
top and bottom frames, which are iden- 
| tical, each being made from two pieces 
of angle stock 154 in. long and two 84% 
in, long. Assemble them over the rectang- 
ular wall board form and make a slight 
scriber line where one piece overlaps the 
other. Then remove the pieces and freshen 
the joints with emery cloth, and apply a 
killed acid flux (P. S. M., Jan. °30, p. 120) 

‘With a bot, well-tinned soldering cop- 
per weighing about 1 Ib., coat, each piece 
thinly with solder wherever it is to be 
joined to the adjacent piece. This is called 
“tinning.” Wipe away any excess solder 
with a cotton cloth before it hardens. Next 
apply fresh flux to each joint, clamp the 
work together as shown in Fig. 2 and apply 
the soldering copper freshly charged wit 


‘The same procedure is followed in sold- 
fring the 714 in, long corner pieces to the 
bottom frame. Note in Figs. 1 and 3 how 
the side and end forms are notched and 
nailed to a block of wood in such a way 
that the comers of the frame can be easily 
reached with a soldering iron. 

Excess solder may be scraped away and 
any scratches removed with a scotch (abra- 
| sive) stone and water. 

For fastening the glass in place, you will 


plate insure squaveness, yet the notches allow the solder 


iron wo veach into the corner 


need to use aquarium cement, An old and 
well-ried formula is as follows: 1 gill 
Uichare 1 il very fine white sifted sand, 
1 gill plaster of Paris, and 1 gill finely 
fmdered torn, Mix'dry and then ad 

led linseed oil and turpentine to make a 
putty. 

Apply a layer of cement to the bottom 
of the aquarium frame in such a way that 
it will squeeze out in a flat, even layer 
when the bottom glass is pressed in place. 
If the putty knife is dipped into a mixture 
‘of linseed il and turpentine, the cement 


| 


will not stick to it. Dip your fingers in the 
same mixture before pressing in the fillets. 

‘When the bottom is in place, the side 
and end pieces may be set in cement, 
‘Then apply a generous filet of cement in | 
all the angles. "While it may not be abso- 
lately necessary, itis a good plan to press | 

harrow strips of thin. glass in 


USE THE COUPON TODAY! 


Goodell-Peatt Company, Dept. S-6, 
Greenfield, Mass. 


Fig. 4. The same templates are used in da 
‘top fame to the uprights before soldering 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 


these fillets as shown in Fig. 5. 

Allow the cemented glass to 
stand for about twelve hours; 
then remove the excess cement 
with a razor-blade scraper or a 
wood chisel. Clean away fin- 
ger marks with alcohol, Let 
the aquarium stand for at least | 
two days longer before adding 
‘water, which should be changed 
once or twice before the fish 
are put in, Add aquatic plants 
to “balance” the aquarium, 
Common rocks of attractive 


shapes ao enhance the apear- | 

= nce, as does a bottom of clean, 

Se Easee—light gravel, 
| 
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| with those of the 


MODEL AIRPLANE ENGINE 
MADE FROM WASHERS 


G CALE model airplanes of the noniying 
S type can be equipped with realistic 


ach group | JERANED ALTE 


y 


ders should corre- 
spond in number 


ou copy. 
re found 
the best sizes to 


engine 
1 


How to build up « 


<M, J. Kinceta, 


SHOCK ABSORBERS FOR 


FLYING MODELS 


then cut | 
a illustra 
below and sli the w 
ing one leg of the remaining V. 1 
this flattened leg, prepare a small 
in the center of the outside edge of the 
strut, Cement and bind the shock absorber 
in this groove and attach the wheel as 
indicated —Hkxky MAKriy. 


shown in 
flatte 


a 


A SNUBBING KNOT FOR 
TYING ON FISHHOOKS 


$A chain is no stronger th 

‘est link, so isa fishing li 
s knot, and most kn 
‘about 


than 
selves at a strain of 
of the breaking point of the line. ‘The ac- 

companying illustra 


fish on shows how one 
sportsman ties on his 

rian noon fishhooks in such a 
ee hat the knot is 
ved of the direct, 

sever Strain, Thisisaccom- 
plished by subbing 

the line four times 

esas, around the eye of 


the hook before ty- 
ing the end to the 


A Shing knot, that 
ink—C. Lies, 


that is the exact coun 
terpart of the LeBlond lathes 


hobbyist,exp 


sitatine aac e urine used by leaders in the indus- 
shop or light manufacturing, ‘ial field. 
nge to the new It is sold on a convenient 


demas ra machine tool payment plan. 


The REGAL 


BUTE BY ae BLOND 


closed. No danger- 


stand rough usage. De 
(with motor) 
1 plug into the 


The R.K. LEBLOND Machine Tool Co. 


CINCINNATI, OHIO, USA. 


‘The R. K. LeBlond Machine Tool Co., 
204 Regal Di 


Send me fall det 
Name 


Address 


City State, 


jproval af the INSTITUTE OF STANDARDS. See pare 
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Guard 


the Vital Zone 


Nomatter what sport stirs your blo | 
renews Your 
ernst 


~ folie 


‘That means PAL, the de luxe su 
which Coaches and a 
ir varsity teams. Stout, 
rubber-cored ribs .. . an exclusive PAL 
rao + +. Feinforce its soft, knitted 
ive super-support without 
i i, Sunerb quality and 
design Seal key it, ating ‘comfort 
and unmatched economy. In. three 
styles at two prices, $1.00 and $1.50. 


MEieasioghe type, whose ingenious 
‘and sturdy strength have kept 
tle salosy sedadard of Aswcrcke 
athletes for 56 years. More widely used 
today than any other supporter made. 
Bity cents to 81.25. Sod by drug 
ts and sporting every 
Shee, Any Bauee & Black ‘supporter 
is the best you can buy at its price, 


PAL 


and BIKE 


BLACK 


Ponting ‘or cl 


New York . + Torzato 


Jack Hazzard Tells How to Make 


A Tent without a Fault 


For Auto and Canoe Camping: 


convenient and comfortable tent is 

fone that can be heated easily from a 
back-log fire and requires a minimum of 
pegs and poles. 

Really comfortable tents are often pro- 
hibitive in price. Often, too, their dimen- 
sions are cramped or they cannot be well 
ventilated. The homemade tent shown 
is, however, quite free from all these dis- 
advantages. It is mosquito- 
proof in the spring, cool 
in summer, and comforta- 


| F's auto or canoe camping the most 


Diy" warm’ inthe fall—a ral > wo | 
‘genuine three-season port it Z a 
able tent for four people f = T 


Four pegs suflice to hold 
the tent proper, additional 
loops being provided for 
use in windy weather. The 
door flaps are so shaped 
that they may be extended 
in stormy weather to form 
1 lee for a small cooking 
fire close before the door, 
or pegged at various angles 
to ventilate while still 
excluding wind or rain. Tt 
is when you awaken to the 
tune of steadily drumming 

raindrops that the ad 
tional, space-giving hood 
fully appreciated. 

‘A good grade of un- 
bleached muslin, properly 
shrunk and waterproofed 
by the sugar of lead and 
alum process, sheds water 
effciently ak the pitch 
afforded by this plan. Ap- 
proximately 40 yd. of 
28-in. material will be 
required. 

Soak the muslin in cold 
water for twelve hours to 
remove sizing, and drain 


How the 28 in. wide muslin is cut 
‘the various parts that make up the complete tent dad Mood. 


and squeeze off this water, 
Place the cloth in another 
bath and bring it slowly to 
4 boil, allowing it to simmer 
for an hour or so. If the 
is to be dyed, this is 
1 to do it. While the 
muslin is still damp, iron 
it to remove the wrinkles, 
‘The material will shrink 
nearly an inch to the yard, 
and the texture will be just 
that, much tighter, 
Waterproofing should not 
be attempted until the tent 
is made up, as the cloth is 
more tractable before being 
treated 
tent will be stronger 
and its appearance improved 
if.a false seam is turned and 
stitched through the cent 
the material before it is 
in, in width are amply 
strong when propeiy interlocked 
‘The matching breadth is folded and 
creased the opposite way, and the two 
Blces are interlocked and pinned together 
inning, if carefully done, eliminates. 
tedious job of hand basti Jocking 
and pinning each breadth 0 its neighbor 
before it is cut from the bolt will assure 
proper allowance for hems and joinings 


cut. Seams 


assembled to form 


Jone, 1951 


and eliminate errors in over-all dimensions. 

Each panel should be laid out on the 
floor with a chalk line and nails, and the 
correctness of angles and dimensions 
checked carefully. Slip the cloth under the 
ord and mark the lines with a pencil. For 
joining panels and hemming loose edges 
Lin, is sufficient allowance, while for hem 
along the sod cloths and lips 
34 in, will suffice. The allowances should 
ibe definitely marked with a pencil and rule. 

Tt is good practice to complete all 
machine work on each panel before attach- 
ing it to its neighbor. 

Braided cotton cord ¥4 in, in diameter 
should be laid in the seams joining the 
roof and walls of both tent and hood, as 
well as in the hem along the front edges 


SHEAR POLES LASiE SION ORO 
guy. TOGETHER ‘MosquTO NETTING 
ROLLED WrieN WoT 7 PROTECTION 
STR 
Loy 
RING on nove —_ 


eeornes ge AR 


BX soonmerf “tion Two weroas 

Ate cae 

Burrow “dgsainer 4/°° OF N90? 

furtonnoues wens PROTEET- 

cera comnen “Ing. TENT 3 
for'Hfo0o "MATERIAL 


fof the hood, This cord should be shrunk 
before being placed in the seams. Tt should 
be fastened to the tent material every 6 
in, or so with strong linen thread. ‘The 
ends of the cord running through the 
joining of the roof and walls of the tent 
‘are turned back and “served” together, 
forming the pex loops at the rear comers. 

The net doors, when hanging straight, 
overlap nearly ‘1 ft. and drag on the 
ground an equal amount. ‘The perpendic- 
ular edges are bound with tape, and to 
the ground edges are attached 6-in. pieces 
of tent material. Where the walls of the 
tent join the doors, a 6-in. piece is inserted, 
and the net doors are sewed to its free 
edge. To stow the net away and keep 
it safe from rough usage and sparks, it 
ig rolled until protected by this cloth’ lip 
and then is tied with the cord “stops.” 

‘Two methods of forming the lips of the 
hhood are shown in the illustration on page 
120. One lip goes each side of the edges 
of the door flaps, the buttons of the under- 
flap being pushed through the holes in the 
door edges and upper lips of the hood, thus 
fastening hood and doors securely together. 
When the tapes at the upper ends of the 
lips are tied, the fastening is complete 

‘The tent is suspended from “shears,” a 
tripod, or an overhanging bough by means 
of a strong brass or galvanized ring sewed 
firmly into the peak with double linen 
thread and a buttonhole stitch. 
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An Execufive Close 


FILES 
and FILING 


WHEN the subject of files and fil 

ing comes before the executive, 
either Nicholson or Black Diamond 
Files are found to produce maximum 
file value at minimum filing cost. 


Throughout industry, executive ap- 
proval is impartially divided between 
Nicholson and Black Diamond Files. 
Both have the advantage of being 
manufactured under the supervision 
of the world’s largest manufacturer 
of files. 


Files are not only important from an 
executive standpoint, but also to the 
man who earns his living with them 
or uses them in his home workshop. 


You can keep in touch with 
the latest developments in files 
and filing through your hard- 
ware or mill supply dealer. 


NICHOLSON FILE COMPANY 
nee, R. 1, U.S.A. 


= > 


“po 


Philadelphia Factory 
G. & H. Barnett Co. 


A FILE FOR EVERY PURPOSE 


HE RUBBED guarantee is pox 
sible only because the housing 
of the RIGO Pipe Wrench is 
actually unbreakable. That will 
he good news to you if you've had 
much experience with old style 
wrenches. It means the end of 
housing troubles and repairs. 


‘There are other RIGOUD features, 
also: fulleloating hook jaw with 
pipe scale on it; replaceable heel 
jaw; no slipping or locking on 
the pipe; adjusting nut that turns 

ily in open housing; powerful 
eam handle with comfortable 
grip and hang-up hole. 


Make your next pipe wrench 
WRIBDID. Ask your hard- 
ware dealer 
or whole 
saler. If he 
doesn’t carry 
RIGID" 
please send us his name. 


THE RIDGE TOOL COMPANY 
Elyria, Ohio 


RIFEIb 


PIPE TOOLS 
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FTER many hours of research spent 
in reading books and visiting muse- 
ums, James Doyle, expert. crafts- 

man of Niagara Falls, New York, set 

bout the task of building what he feels 
will be one of the most completely and 

Zuthentically furnished doll's houses ever 

constructed. 

Each room in this “house of dreams,’ 
as he calls it, will be devoted 10 some 
Partial period of fire design, and 
tach small piece, built to an accurate 
Scale of 1 in. equals 1 ft, will be as near 
like its larger prototype as it is humanly 
Possible to make it 

"This interesting hobby had its beginning 
shortly after the baby daughter of 2 friend 
iwon ber way to Mr, Doyle's heart. Wish- 
ing to give her a present that would be of 
enduring worth, he decided on this unu- 
Sual type of dolls house, feeling that in 
fuch 2" project he could give her some- 


Builds 


Period Furniture 


Miniature 


| 

thing that would be of sufficient cultural 
to become a family heirloom, 

ny of the small pieces are beauti= 

nlaid, while others are decorated 
most delicate of scrollwork. 

table, and bed is a gem of 


with 
Each chai 
hande 

When completed, the doll's house will 
bbe approximately 4 {t, square and $ ft 
high. “Among some of the periods which 
Will 'be represented are: Jacobean, Louis 
XIV, Queen Anne, and early American, 
‘The ‘furnishings will be authentic minia- 
tures of the work of such master artisans 
as Duncan Phyfe, Hepplewhte, and Chip 
pendale. 

Mr. Doyle is striving for accuracy above 
all else, In order, for example, that the 
wall paper in the tiny rooms should not 
be out of scale with the rest of the fur- 
nishings, he purchased special paper hav- 
ing a minute design 
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Easily Mixed Sprays Here’s some magic 
for Garden Pi 
eee for your workbench- 
A CN 


VERY gardener has to guard against | 


two kinds of insect pests, speaking | 
broadly—those that eat the foliage and 
those that suck the sap. These require 
entirely different methods of spray con- 
trol because poisons that kill sucking 
insects will not always destroy leaf-eating 
insects, and others that control leaf-eat- 
ing insects rarely Kill sucking insects. | 


Which kind of insect is damaging a cold water 


plant can be easily determined by watch- 
ing the injury. If the leaves are seen to 

be eaten, either wholly or partly, then 

caterpillars, worms, or other leaf-eating , 

insects are’ present. When no noticeable 

injury can be found but the plant appears 


science! 


to be weak, the trouble is probably due to 

sap-sucking insects, | 
‘The leaf-eating insects are compara- 

tively easy to control, for all that need be 


INGS you couldn’t make before. Things you 
| couldn’t mend before. Now you can put them to- 
gether and have them stay together permanently... 
in spite of water, heat, rough use, weather, and plain 
neglect. And it’s easier than you possibly can imagine. 


Just so mach water from the cold 
‘water faucet, 40 much CASCO pow 
der, stir briskly for a minute or 
‘two, spread the smooth,stickyeream. 
‘on the surfaces to be joined, and 
then clamp them firmly together. 
When the CAsco Waterproof Glue 
‘has set, nothing can break those sur- 
faces apart. You can drop this glue 
job five stories, hammer it, chisel 
it, bic it with an axe, bake it, freeze 
it, soak it in hot water—you can't 
break the glue-hold of Casco. 
‘Waterproof (although made with 
water) because it hardens by chem- 
ical action and not by evaporation, 
as other glues do. That's the big 


thin film of some stomach poison. ‘There 
are a large number of proprietary spray 
compounds on the market, but home pre- 
pated sprays are less expensive 

‘Arsenate of lead can be applied in a 
stronger mixture than any other arsenical 
poison, and. for this reason it is much 
used, ‘especially for hard-to-kll insects 
such as beetles. Then, too, 
mixed with Bordeaux’ mixtu 
funucide 

‘This insecticide is easily obtainable, but 
parts of crystal- 
7 parts of lead 


‘ean be safely 
common 


can be prepared from 
lized arsenate of soda a 


acetate. Dissolve each in a'small quan- 

Uy of water and mi, adding from 2'to | secret of ASCO strength. Jue 
‘on of the minture io about $ gal. of | old wae. No gluepot, No-coo 

water; or mix the powdered chemicals cut New x 


| 
eats 
done is to cover the Ieaves with a very 
} 
| 


ing. No waste. 

Now, with CASCO, you can work 
real magic at your workbench. Ship- 
model-making, cabinetwork, ve- 
neering—the most difficult jobs are 
suddenly easy for you. And you 
know your work never will come 


directly in the water, 

‘The addition of about 1 oz, of soap to 
each gallon of spray will make the spray 
adhere to the most glossy leaves, but this 
is necessary only when the mixture refuses 
to stick. 

Red spiders. and which are so 
tiny they are almost invisible, can be con- 
trolled by. spraying with finely powdered 
sulphur, 1 02. in 10 qt, of water. 

Sap suckers gradually abstract the sap 
from a plant and so weaken it that it falls 
aan easy victim to disease even if it does 
not die outright. Some of the more com- 
mon insects that do this damage are the 
scale insects, aphids, thrips, plant bugs, 
stink bugs, and leaf hoppers. A good per- 
centage of them are found in the green- 
house and window garden as well as out 
doors, The poisons used for their control 
are known as contact insecticides. 

Aphids and thrips can be controlled 


apart. You have glued it to stay 
slued. 

ASCO should cost more to use. 
Te doesn’t. In fact it's the most eco- 
rnomical glue you can use. Even the 
thinnest film of CASCO holds wood 
ts steel civets hold metal. In a few 
minutes you can mix just enough 
for each job, Nothing wasted. No 
mess. No fuss. Most wide-awake 
hardware, paint, and building sup- 
ply dealers carry CACO in conve: 
tient half-pound and pound tins. 

This coupon and 10¢ will bring 
youa generous size sampleof CASCO, 
enough for several small jobs or one 
bigjob,together 
witha Folder of JU 
Usesthatshows 

10« 
for 


howtomakesu- 
perior wall size, 
plastic paint, 
crack: fille 
and other 


generous 


sample 


“fandware, or lumber desler 
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How to Mend 
Things in a Jiffy 


NYTHING around the house thar 
needs an expert job of repairing — 
‘a loase chair rung, weak chair back... 
Iden yo i aera drt fal 
that comes out,..cracks in the floor... shaky 
Sathron fur esery be tht woe 
4 serew—you can fix in a jiffy with 
Plastic Wood 

‘Though it handles like soft putty 
it quickly hardens into wood. Looks 
like wood, Actually wood — Plastic 
‘Wood you can mould with your hands 
Has a longer life and greater strength 
than natural wood, 

Te seals cracks, hides nicks and repairs 
damaged furitreas silly sa high- 
priced cabinet-maker or carpenter. 

‘Never dries out. Never warps oF rots. 
You can it, carve it, turn it ina 
lathe and drive nails and screws into it. 
You can paint, varnish or lacquer its 
weather-proof, water-proof surface. Sold 
in 9 colors by all paint, hardware and 
department stores. 

ae will ted 
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FREE 


with 1 oz. of ordinary soap to 1 qt. of 
water. Heat the water and use while 
warm, but not hot. 

Nicotine solutions or extracts of tobac- 
co are also useful. Various types may be 
purchased, and a tobacco decoction can 
be prepared by boiling, in 1 gal. of water, 
tobacco stems or leaves, or both, to the 
Weight of 1 1b. Just before using, add 1 oz. 

| of soap and let it dissolve, 

One frequently used spray mixture con- 

tains oil in an emulsion. The oil spreads 
over the insect’s body and closes the 
breathing tubes, thus killing the pest. An 
emulsion useful against scale insects con- 
sists of 2 qt, of kerosene and 1 qt, of sour 
milk. 

A more universal kerosene soap emul- 

| sion for general conditions consists of 1 
red, bead, or flake soap dis- 
of hot water. To this hot 
1 gt. of kerosene is added 
| very slowly, Stir constantly, and if large 
quantities are being mixed,’ use a small 
beater or other mechanical mixer, This 
aives a stock solution. For scale insects, 
the stock solution is diluted with 10 parts 
‘of water. A general purpose spray is ob- 
tained by diluting 1 ox, of the stock 
solution with 1 pt. of water, or 1 part 
diluted with about 16 parts of water, but 
greater dilution may be used with Very 
delicate plants—H. Bape, 


INDOOR DRYER FOR 
HOSE AND LINGERIE 


GIEREN garments must be laundered 
frequently, and it is often necessary 
to dry them indoors. For this purpose, 
the little dryer illustrated is convenient 
| because it can be hung from any available 
| projection. When not in service as a 
dryer, it may be used as an ordinary dress 
hanger, and undergarments and hose to 
| match may be fastened to the clips s0 the 


~ | complete ensemble is ready for wear. 


‘The metal clips are strung on a ribbon 
which is thumb-tacked to the underside of 
the hanger in such a way as to have enough 
slack to permit their manipulation. If 
unpainted, the clips could be lacquered to 
match the hanger—Gearaupe Hazzanp, 
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He OE Speen AS New Devine Thrills 
Tuner ony Sing asi “with Symchronmesh 
Rucksell Two-Quiet-High Transmision re 
places standard caanimaton Teith no cute 
Soshanging. Wise far full’ information and 


More Speed—More Power! 
‘uchstell High Compression Cylinder Head 


Tyee at 


Feed 


RUCKSTELL DISTRIBUTING CO, 
744 B, 140Uh Street ‘Cleveland, Ohio 


Build A Business! § 


‘ith ata 
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GAVEL HAS REENFORCING 
ROD THROUGH HANDLE 


HEN a student in a high school wood 
turning class, I was asked to design 
‘a gavel so the head would not fly off. My 
solution was to run a metal rod through 
the handle and head with a countersunk 
washer on either end of the rod, as shown 
in the accompany 
Drilling the hi 
provided it is d 


not difficult 
we lathe before 
ids, With a chuck 
adstock and one end of 

ad center, the handle 
possible from one end 


in the 
the handle on the 
ig drilled as far as 


then it is reversed and the operation is 
repeated, To ream out this hole to exactly 
the right diameter, it is ne 


fon a drill from a steel ro 
size as is to be used in the handle, flaring 
the end slightly, Use this to drill to a 
point about halfway through the handle; 
then reverse the handle as in the drilling 
process —Epwaxo B, Spavipixc 


wing of the gavel showing the 
Feenforcing rod and the countersunk washers 


CUTTING HOSE WASHERS | 


GATISFACTORY garden hose coupling 

. ers can be cut from pieces of old | 

guide to aid in the cutting can be | 

made by boring a hole the same diameter 
as the hose in a block of wood and insert- 
ing the hose through it until it projects 
about 14 in. Do the cutting with a wet 
knife and then scale away some of the | 
‘outer rubber until just the right diameter 
is obtained, 

LL 
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An Eastman-Made Toy 


Movie Projector 
For only $J2 


KODATOY 


Uses 16 mm. Kodak Safety Film... Shows 
Clear, Flickerless Movies 


H a practical, efficient movie 
projector with features usually 
found only on expensive models. 

Koparor uses 16 mm, Kodak Safety 
Film . . .shows clear, brilliant, flickerless 
movies. Has sprocket thread- 
ing; powerful condensing and 
projection lenses; dependable 
claw pull-down, and a three- JB. 
blade shutter. 

Complete Koparoy outfit 
costs only $12. Motor driven model, 
$18.50. Motor sold separately, $6.50. 

Two empty 100-foor 
metal reels and miniature 
theatre with “silvered" 
screen surface come with 
the projector. 

There are hundreds of 
fascinating movie subjects to choose 
from. Travel, World War, adventure, 
sport, comedy, western and others. Shore 
subjects for the playroom, called Koda- 


— 2 


[erettee 


plays, cost 30,60and 90 cents reel. Longer 
and more advanced subjects also available. 


See Konaror in action at leading Kodak 
dealers’, toy and departmene stores, Or mail 
coupon for interesting folder, 


Exenuan Kopax Comnan, Recher, N.Y. 


Please send me Fuus the folder describing 
Konaror. 
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Sera 


City and State 


126 


POPULAR SCIENCE MONTHLY 


IF YOU CAN USE AN 
EXTRA s20¢° BILL 


$20.00 in no 
time by’ using 
SMOOTH-ON No. 1 
to do your own houshold repairing and in 


‘ou will have that proud “T-did-it 
feeling 


A. $25 lamp stand loose in 

bbase, two big leaks in heating furnace smoke 
ipe, loose hammer handle, and three loose 
90k in tiled bath room 

{nto good usable condition a 
‘of 10 ets, for each repair—and $20.00 easily 
‘saved over what would have been paid to 
Professional fixers or for new parts. 

‘By using Smooth-On to make dozens of 
the simple repairs necessary in every home, 
JOE am save enough to py your radio up 

p, buy yourself oF wife a camera, a bull 
up ‘oF some other pleasure-giving’ article 
which you would otherwise hesitate to spend 
the money for. 


On the Automobile 


Smooth-On No, 1, being unaffected by 
Bal tlie of beat i abo exelent 
for automobile repairs. Try it for stopping 
radiator, tank, pipe line and hose connection 
leaks from the outside, keeping exhaust line 
Connections tight to prevent the escape of 
‘obnoxious burnt gases, repairing cracked 
‘water jackets and crank, gear and differential 
‘eases, Keeping grease cups, lubricator con- 
fection’, nuts abd hub caps from loosening | 
find falling off, tightening loose hinges, robe 
rails, etc 


Write for the FREE | 
Smooth-On Repair Book 


‘This booklet will show you how an aston- 
iting number" of home ‘nd. automa 
balrs‘are at easy for you te mabe 
Somebody the tnd hew by 90 elon yes cas 
make substantial savings sonst weekly 
Moll the coupon for a free copy and get 
ethionine sh 
from, ay" herdture ilove or if, soceao 
direct from . m 


EMOOTH.ON MFG. GO, Dore 
S14 Gommanipaw Ave. jersey City NJ. 


Plea send the feee Smonth-On Repaie Boat. 
Name 


Adres 


oat 
Return this 
FREE 
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A Dressing Mirror 


with a 


Serpentine Front 


~n-s 


ITH this movable toilet case oF 


dressing mirror, a bureau, a table, 
fr even a tastefully draped pack: 
ing box can be changed into a convenient 
dressing table. Since the design suggests 
the late eighteenth century,  mahog 
Seems the most suitable wood, although 
either walnut or red gum will be an 
excellent substitute 
While the drawings call for a grooved 
construction, plain butt joints may be used 
and the case assembled with brads. It is 
easy enough, however, to make the tongues 
grooves if you own an outfit of light 
‘woodworking machines; or you may take 
the pieces to a mill o be machined, or even 
cut the grooves by hand. with ‘a 


‘CHARLES 
A. KING 


the bottom of this page. 
Be sure that grooves F fit 
the partition closely, 

‘Cut the rabbets on the 
top of each end piece to 
fit grooves and cut the 
rabbets on each end of the 
bottom, stopping the front 
edge against the end with 
a shoulder as at G. 
Be sure distances between 
the shoulders of the bot 
tom and the grooves B of 
the top are equal. Cut a 44 by 
rabbet in the back edge of each end as at 
4H in ‘the plan view and assemble all 

ces, fastening them temporarily. 
Were pices itm wick oe” drawer 
fronts are to be made should be 134 by 
3% by 12 in, to allow ample wood for 
fitting, The drawer fronts may be of 
mahogany or of other wood veneered; if 
the latter, a piece of mahogany 14 ‘in, 
thick shui be glued on the top ede 
show when the drawe figured, 
fr “crotch” praia ig deared for" the 
drawer fronts, the mahogany fronts may 
bbe veneered. ‘In this case the sawed-off 
‘waste pieces will serve for the cauls. 
Make full sie tem= 


chisel between deep gage lines. At 
any rate, we shall” assume that 
grooved construction is to be used. 
Prepare the top, which is 3% by 
1154 by 26 in, and. the bottom, 
which is 34 by" 1144 by 24% in 
but do not shape the front edges ai 
this time. Make the partition 1 by 
974 by 334 in, and the two ends $4 
by 1014 by 3itie in, and have the 
grain fun the short way of each 
Piece. These dimensions allow for 
rin. tongues to enter their respec- 
tive grooves D and E, also for the 
partition to enter its grooves F. 
Lay out and cut grooves D. E, 
and F, being sure they coincide wi 
each ‘other and that’ the drawer 


plate of the drawer 
front by transferring 
the squares and curves 
of section A-A, Band- 
saw the curves and 
smooth carefully to 
maintain $4-in. thick 
est—-more rather than 
less, but parallel in any 
care. Tein the drawer 
fronts to fit the case 
‘opening closely and 
push them into their 
exact places, being sure 
the curves’ flow into 
each other gracefully. 
Pencil mark the line of 
each drawer front on 


spaces are parallel. Stop the grooves 
about 34 in. back of the front with 
a shoulder as at G in the drawing at 


the bottom and on the 
underside of the top. 
Take down the assem- 


| 
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bled case, measure 4 in. beyond the line 
‘on the underside of the top, and work 
both pieces to the exact shape. Smooth 
and sandpaper all exposed surfaces and 
assemble permanently with glue. and 
brads. Fit the 3s-in. back and brad in 


by 3 by 


and two bottoms 14 by 10's by 11 
verify these dimensions before cutt 
stock, Make Sis by Sia in. grooves 
drawer sides and front as shown. Fit the 
front edge of the drawer bottom to the 
front groove. The drawer front and sides 
may be milled with a lock joint as at J 
Of section dd, oF they may be rabbeted, 
glued, and bradded, or even dovetailed if 
the Worker Wishes to take that trouble 
‘The drawer back is cut in square and 
bradded, although it may be grooved in 
by adding 9 in. in length to the back. 

Make the turnings 1% by 15 in, fin- 
ished length, with a Y-in, dowel 3% in, 
Tong on the bottom as at K. Locate them 
carefully and bore in, holes in the top 
to receive the dowel, ore a J4-in. hole 
Jn the bottom at L to allow a screw driver 
Dade to be inserted for driving a screw 
into the turning at X. Fit a piece of Yb 
Vin, iron in the back at AY to strength 

jain 

Make the mirror-frame molding as 
shown in the detail, miter the joints, and 
flue and nail the pieces together. Fasten 
4 plywood back temporarily as suggested 
AUN, Fit regular collet screws to hold the 
mirror and attach a brass knob to each 
drawer. Make four feet and fit and glue 

n place, 

ove the metal trimmings and stain 
the wood, if desired, oF darken it by using 
solution of bichromate of potassium 
Give several thin coats of orange shellac 
sanding each coat with No. 4/0. sand- 
Draper a dead matte finish i deste, 
Tub the last coat with sandpaper dipped in 
linseed! oi and wipe off with a soft cloth 
and rottenstone. If a velvet finish is pre- 
ferred, polish with wax. 

Place the mirror in the frame, fasten 
With three-cornered blocks glued or brad 
ded as at P, put on the plywood back 
permanently with 3-in. No. 8 roundhead 
screws, and replace the metal trimmings 


CHEAP CLEANER FOR 
.CQUER BRUSHES 
P expense of lacquer thinner has 


ied You to put away lacquer 
hvithout cleaning them with abso- 


Poroughness, take a pint bottle to a | 


jr paint store and have it filled with 
parts of denatured alcohol and ace- 
This is practically as effective as the 
er for cleaning the hands and the 
hes, although the brushes might have 
inal dipping in thinner 
‘When using a small electric spray with 
lacquer, itis well to keep one. jar with 
some of this cleaning mixture in it. I 
the work is interrupted and there is 
danger of the tubes becoming clogged, 
change jars and blow a little of the 
alcohol-acetone fluid through the spray 
gun. ‘This evaporates and the spray is 
left clean—C. E, L, 
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Up..Over..and Away 


MOTOCYCLES 
e 


Valuable dealer franchises are open « 


write for details before they are snapped up. 


r 
1 INDIAN MOTOCYCLE CO. Dept. B6, SPRING 
1 Please send folder on Indian Motocycles. My age i 


(seane 
{ NAME 


/ 


° 


« Give your Indian the 
gas! Slip through the 
Parade of the Sunday 
Drivers—safely, swiftly, 
easily your Indian takes 
you away and beyond . . 


For Real 
Outdoor Men 


You who love the wind 
in your face, the sun on 
your back . . here's 
sporting transportation ! 
+, lean Indian, 
its powerful motor 
punching out the miles 
hisking over the 
smooth highways, wan- 
dering in the shady by 
roads. . out in the open 
fh the sky above and 
the earth beneath—it's 
like flying without wings! 


Your local Indian dealer 
has the new models . 
see them, ride them— 
Jet them thrill you with 
their performance. 


ADDR 
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The MATTHEWS 
COMPANY 
puts its cruisers 
together with 


AMERICAN 
SCREWS 


‘OWHERE has the 
It To- 


gether With Screws’ a 


easy to drive and deep 
slots and tough beads 
which makeinserti 


a. 
You condo any jb berg 
with American Screws 
Ask for them by name 
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Scores 


stove 
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AMEPICAN SCREW CO 


PROVIDENCE, P.1..U.S.A. 


Put It Together With Screws 


POPULAR SCIENCE MONTHLY 


Tips on How to Develop Your| 
Skill in Wood Turning 


By W. CLYDE LAMMEY 
| 


Square work. The chip should be “scooped 


‘OOD turning is done in two ways 

—by cutting and by scraping. 

The difference between them 

depends on the position of the tool rest 

and the angle of the cutting edge with 

relation to the work. On faceplate work, 

| scraping is done almost exclusively, but 

‘on work between centers the tool ordinar- 

| ily is held in such a position that it will 
‘cut rather than scrape off the chip. 

Special attention is called to Fig. 1 and 

the sketch in Fig. 2, showing a gouge in 

position on the rest for the roughing cut 

fn work that is 2 in. square (commonly 

13¢"in. in actual finished dimensions). For 


—* 


>, 


Fig. 2. Roughing (A). eat 


[posse tne] 
= 


shoulder (B and C), laying 
(Diana Band taking concave cuts (P and G) 


work from 134 to 2 in, in diamet 
rest should never be less than 54 in. above 
the plane of the axis or less than 4 in 
from the arc struck by. the revolving 
comers. On work larger or smaller, 
whether in the square of the round, the 
rest should be placed accordingly 
fom the sketch a it will be seen that 
the bevel of the tool is very nearly tangent 
to the arc and that the chip is, “scooped” 
or lifted off, also that the cutting is done 
well up on the top half of the are. When 
held as shown with the handle down, the 
tool is far easier to control; and because 
the cut is made well above the axis, most 
‘of the vibration of the 
work is eliminated, More- 
‘over, the tool will cut very 
fast and leave a. clean, 
smooth surface free from | 
hatter marks | 
The position of the tool 
and rest i one of the most 
important. phases of lathe 
work between centers. A 
fair rule is to keep the 
handle of the tool approx- 
imately 30° below the hor- 
faontal. While square- and 
round-nosed tools may by 
fed in at right ang 
work, the oud 
skew’ chisel alw 


vertically and hori 
‘This rule will not ay 
full to the par 
mond tools, as the 
essentially. Scrapit 
Alter being roughed 
a cylinder, the aver 
work between centers mi 
be finished almost wholly 
with variations of shoulder, 
concave, and taper cuts. 
At E, Fig. 2, is shown a 
typical leg turning laid out 
on a 134-in, square 29 in, 
long. The shoulders should 
be cut down before the 
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main portion is roughed into the round, 
The best method of cutting down a 
square shoulder in ordinary work such as 
this is shown at B and C. First, square 
heavy lines across all four faces to mark 
the divisions between the parts to be left 
square and those to be turned. Then turn 
the skew chisel upside down on the rest 
with the toe of the chisel down and check 
the comers by running straight in, holding 
the handle level. Next run down the 
shoulders as at C by making alternate cuts 
with the square-nosed chisel, the corner 
Of the tool coming exactly to the line and 
‘The alternate cuts are 

ent binding, and the 


Pig. 3, In making « pa 
the tool te held a 


i cut with a skew, 
tothe nurtace 


checking with the skew chisel is essential 
to offset the tendency of the comers to 
splinter off. Merely run the work into the 
round, but do no more or it will be under 

‘When the shoulders are cut, rough out 
all the round parts with the ‘gouge. Be 
very careful that the tool does not strike 
the corners of th or when held 
flat on the rest the gouge tends to pull 
into the high places, 

Deep and narrow concave cuts ate best 
h the round-nosed tool fed 
ht in and moved sideways to widen 


s0 that the tool does not tear and leave 
the work rough. 


Where a number of similar leg turnings 


are to be made, it is best to size the work 

with the parting tool and calipers. 
Figure 2 at F and G shows another 

method of cutting down concave parts of 


ign provided the width of the cut 
at least twice that of the turning gouge. 
Although this operation is a bit difficult to 
master, it is well worth the while. Every 
amateur turer knows the difficulty of 
effectively sanding concave cuts so. that 
they will take a satisfactory finish. With 


Try SPEED BLEND 


on your car today 


Restore the lustre with this new, fast-working 
No. 7 Duco Polish...made by du Pont 


ET a can of SPEED BLEND. Pour a little of this new, 
G fast-working cleaner and polish on a cloth and rub it 
on the dull, drab surface of your car. Then wipe it off and 
stand back and admire your handiwork. Traffic Film* is 
gone. Your car gleams again as on the day it was new. Note 
how little time and effort this transformation takes. SPEED 
BLEND is safe, too—it has no acids or grit to wear away the 
cat finish. Du Pont, who created Duco, makes this NEW fast- 
working No.7 Duco Polish. Insist upon SPEED BLEND. 


“TRAFFIC FILM—Oily, sticky dust and 
aime, baked by che sun into a hard film 
‘which soap and water can't remove. Speed 
Blend takes it of—quickly—easily—safely, 


‘SEND COUPON-GET BEAUTY KIT 
Cootaining gcoerous samples of (1) No.7 Dace 
Polish, (2) No. 7 Nike Polish, 
‘Auto Tep Finish. Enclose 10 
cover postage. 


WAX THE FINISHE 


E. 1. pu Poxt ps Newouas & Co., INc., 
DeskP2, General MotontBldg,.Deriorr,Miomea 
Conadion Industri Lad PSV Din, Toon, Canada 


Seod me your Sample Beaty Kit for my auto. 1 
se enclosing 10 eee (coin orsamps) tohelp pay 
the maling cone. (Good oly U.S. and Canada.) 
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PPPPA 
NOW POPULAR SCIENCE 
BLUEPRINT BUYERS 
Can Get 


ALL THEIR SUPPLIES 
FROM ONE PLACE! 


NO MATTER WHAT YOU'RE MAK- 
ING—from a delicate, inlaid, cigarette 
box 1 a mtaive, carved table “here 
fone plare you can get every material 
Specied. in your. ‘blueprint sink 
Crattaman Wood Service: your 
Headquarters. "We stock for immediate 
shipment everything from a tiny band. 
Ing to x mansized slectric lathe, Don't 
be' content with makeshifts any 

Now you can get everything the bive- 
print Calle for-Samd et it right? 
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NEW 44 PAGE 
GET OUR caTALoc 


Popo Win MeTURES aN. ROT 
PoP ALL MATER 
SISEDIATE Sith 


oie nd cheapie 
inne rea “aed, 


CRAFTSMAN WOOD SERVICE €O. 
Cheng th 


SEND For rr TODAY! 
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held when making the sising cute 


the method illustrated, sanding is entirely 
climinated and a glass-smooth finish is 
left over the entire surface. 

Roll the gouge about three quarters over 
and swing the handle to the right as at F, 
Fig. 2. This brings the top side of the 
‘cutting edge at right angles to the work. 
Raise the handle slightly until the edge 
begins to cut; then roll the tool counter- 
clockwise and raise the handle slowly and 
steadily. Run the cut to a depth of about 
4 in, and repeat the identical operations 
in reverse, as at G. Then make a single 
cut at the center (the tool beld flat) to 
‘break off the chips. Repeat the operations 
from each side until the cut is the required 
depth, 

is is one of the neatest of all tool 
manipulations on work between centers 


and produces the finest possible surface. 
Where a number of beads are to be 
made of the same size and close together, 
cut do spaces between, by running 
straight in with the diamond tool (Fig. 6), 
and round over the beads with the square- 
nosed chisel. Rough out bulbs, oval shapes, 
and long tapers and curves with the gouge 
and finish with a skew chisel held at an 
angle with the work both vertically and 
horizontally (Fig. 3). ‘Take light, paring 
cuts and be very careful that the toe of 
the edge does not catch in the wood. If 
careful work has been done, very little 
sanding, if a i 
turning, and then only avery fine grit 
paper should be used to avoid scratches. 
‘Though they are both used in some 
instances, the gouge and the parting tool 
are largely dispensed with in. faceplate 
work. Here, the tools must of necessit 
be used as scrapers. The tool rest requires 
to be set about $% in. under the axis when 
‘working on the face, and the cutting edge 
must be held more nearly at right angles 
to the face of the work. The turing is 
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first rough-faced and edged with the round- 
nosed tool and scraped smooth with the 
square-nosed chisel. Then the necessary 
curved cuts, concaves, and beads of the 
design are worked out with the round- 
nosed and diamond-point tools. 

Work between centers and on the face- 
plate always-should be turned at the high- 
est speed possible without vibration; that 
is, where the headstock allows a variation 
in speed. On a constent-speed, direct | 
motor-driven lathe, work that is more than 
154, in, square will sometimes vibrate 
unduly, If the design will permit, saw 
off the four comers diagonally outside the 
| finished dimensions; if not, the trouble 
generally can be remedied by recentering 
the dead ‘center. very slightly until the 
work runs evenly. 


This is the second of two articles by Mr. 
Lammey on wood turning. The first 
(PSAP, May '31, p. 94) rave pointers on 
the care'of the lathe, om how 10 grind and 
home wood turning tools, and howe to center 
the work. Other articles on the use of 
‘small woodworking mackines will follow. 


UTILIZING OLD WASHING 
MACHINE MOTORS 


MARY washing machines are discarded 
because they are obsolete in design 
and unsatisfactory in operation, but their 
fotors are usually in ood condition and 
can be salvaged for other purposes, suc 
as driving small home workshop machines. 
‘The first question that arises, however, is 
how to mount the motor. 

One method that is simple and practical 
is to bolt the motor to a board which is 
hinged beneath the bench top in the man- 
ner illustrated below. A J-shaped threaded 
rod with two wing nuts bolds the motor 
board in position when the desired belt 
tension is obtained —B. G. S. 


is ingenious arrangement, the tension 
‘driving belt con be easily adjusted. 


EASILY CLEANED MIXING 
BOWL FOR CEMENTS 


NYONE who has occasion to prepare 
At Trnl quant of ck bardacing 
mixtures such as litharge and glycerin, 
plaster of Paris, plain water putty, and 
similar materials will find that be can do 
the work quicker and with less muss if 
he will use one half of a small rubber ball 
as a mixing bowl. Hardened left-over 
materials can be removed readily by twist 
ing the rubber or turning the half ball 

ide out. The size of the bow makes it 
particularly handy, as it will fit in the 


palm of the hand—Cast O. Laxpevat. 


at 


SEND 
COUPON 


for the invisible rivet 


a transparent, waterproof, 
casy-to-use adhesive that thousands 
today say is the best they have ever 
used. We want you to try it. 

A mending job to do? Something new you 
want to make? Open up a tube of Duco 
‘Household Cement. When you put anything 
together with this cement, it stays. holds 
forever. Many call it "the invisible rivet 
For one thing, water can’t hurt it, because 
ita moisture-proof. You'll fnd Duco House- 
hold Cement stronger than any glue, mci. 
lage oF cement you've ever used. You'l find 

 eany to apply and quick to set. 

‘The famous du Pont laboratories have 
produced this cement for you. You can 
mend glass with ie because it’s transparent 
‘and sticks to glass surfaces lke a leech. You 
an use it for mending and making on wood, 
linen, china, jewelry, marble, ivory, cell 
Joid, paper. In fact, it clings to everything 
but rubber. It's great on albums and scrap 
books because if doesn’t abrink the paper 
sod won't curl the pages. 

Keep a tube at home . . . on the work: 
bench sia theear. You'l indie handy and 
cary to use everywhere. Prove it yourself 
after vending the coupon and 25¢ in stamps 
x money for fullsize introductory tube, 
E. Tu Pont de Nemours & Co, Inc, 
Parlin, N. J 


A PERFECT 


PATCH 


you can easily 
make yourself 


Rutland Patching Plaster makes it easy 
to patch that erack or hole in wall or 
ceiling yourself. Requires no special skill. 
Tustadd water, then apply. Doesn't set too 
fant like plaster of paris. Gives you plenty 
of time to smooth it in place, Makes 
permanent patch. Won't 
shrink, erack, swell of 


At paint oF hardvea 
stores, Made by Rutland 
Fire Clay Co: 

Rutland, Vermont. 


RUTLAND 


PATCHING PLASTER 
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IMITATING FINE HARDWARE WITH LEAD 


ANY a home owner has noticed the 
AVI Wrought iron hinges with which 
architects s0 often ornament the massive 
doors of fine residences. Because it is both 
unusual and decorative, this type of hard- 
ware gives a touch of genuine individual- 
ity, but it is expensive, For a few cents, 
however, anyone can imitate a pair of 
these atiractive hinges and, at the same 
time, have the pleasure of ‘being able to 
say that he made them himself 

Lay out a cardboard pattern like the 
one illustrated, or draw an original design. 
The size naturally depends upon the pro 
portions of the door and the length of the 
butt hinges already on the door. ‘The pat- 
tem given is for a 17-in. hinge strap, and 
it is intended to be used with 4-in, butts. 

Alter cutting out the cardboard, obtain 


each against the projecting butt 
hinge, already on the door, and 
fasten in place with squarchead 
nails or roundhead blued wood 


screws 
While lead bends readily, it 
will stay in place indefinitely | 
when fastened flat against the 
door, Close inspection will be 
required to distinguish the com~ 
pleted straps. from wrought 
wees, and better still, they will not 


a piece of sheet lead 7 in. wide and 17 in. 
Dick. HUTCHINSON, 


Jong from a local plumbing shop, and 
transfer the outline to it by scratching — ~ 
around the pattern with an awl or a nail. 7 

With a pair of tin shears, cut out the 4 
two parts. ‘Trim up the edges with an old 1 
knife, and hammer all over one side of ||’ 1 
‘each with a ball pein hammer. Use the fat 
face of the hammer to bead down, or bevel, | 
the edges. Then dil holes forthe screws | 
oF nails, 

To apply the straps, place the heel of 


Sow the two straps are 
"7 cam be cat with the minimum wea 


| 


CHEAPLY MADE EXTENSION SHOP LIGHT 


T PRACTICALLY no cost, a conven- 
fent, heavy-duty extension light for 
the home workshop can be made {rom an 
automobile luggage carrier, a headlight 
and reflector, two door hinges, an old 
extension cord and Key socket, a scrap 
jece of pine, and some washers, bolts, 
rivets, and paint of the desired color. 
‘The only part that involves any dif 


culty is the connector or socket A, which 
is made from flat iron by heating the metal 
ad bending over pec of round stack 
of the proper size. This part is fastened to 
the carrier with a, Yin: stove bolt; then 
the end of part B of the headlight is slipped 
into A and held with a set screw. 

The extension cord may be fastened in 
the hole in the back of the headlight with 
‘a hollow cork—Doxatn J. Mannix. 


‘The extension luggage carrier and beadlight 
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NO MORE: 


“TENDER 
SPOTS” 
FROM SHAVING. 


Just try this new, 
soothing lather 


HOT TIP for shavers—the doublo- 
dense lather of Lifebuoy Shaving 
ream ives quicker, easier shaves— 
quickly"ends ‘usor-shy tender spots, 


Make this simple test 
Lather with Lifebuoy—shave. as you 
always do. Note how exally the raze 
‘mows down thetoughest whiskers—bow 
You can shavo even the most sensitive 
ender spots without tug, scrpe, burn 

tation, ‘This fy beeattas Lifo- 
Buoy ther sothcs lubes, protects, 
Get the big red tuboof Lifebuoy at your 
ruggist’ss Or write fora free tral tubs 
tor Lever Brothers Co., Dept, 5, 
‘Mass. 


Cambridge, 


YOUR OWN BOSs = 


MAKE BIG PROFITS. ——' 


A Real FLEXIBLE Shaft 
tl 


‘A Flexible Shaft You Have Always Wanted 
‘Aton Unheard of Price 


‘1 polishing and 
Flexible, eed 
‘ Io ei 

Motor shale coupling can 


ferntch wb 
Eotnished from 54" to iio" Stave ‘motor 
151 Deposit on € 0-0. Orders 


FLEXO SALES COMPANY © 
160 N. Deplelace Street (Chlenge, Uline 
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MAGIC PLATES TAP 
SUN FOR POWER 


(Continued from pase 42) 


figures. A. modern hydroelectric plant of 
the same output costs between $100 and $300 
per kilowatt to build 

If this dream of power from the sun is 
realized, it will go faF to make industry inde- 
pendent of the fast-dwindling coal supply 
‘of the world. The cost of operation, once & 
solar-electric station is constructed, would be 
negligible, according to the inventor, The 
‘current could be produced at a low rate in 
sections where sunlight is frequent. 

Besides the promise of “running huge 
machines with sunshine-created power, the 
ew plates produced by Dr. Lange olfer 

of many kinds. ‘One 
‘automatic recorder for 
determining the correct time of photographic 
exposures, Also, because the metal” plates 
are sensitive to infra-red. rays, which pene- 
trate fog but are invisible to the human eye, 
they may be employed in receiving signals 
‘on boand ships and airplanes moving through 
thick mist." Again, they will indicate the 
direction of the sun to an airman lost in 
clouds of fog, * 


JNE of Germany's largest liners is soon 

to be equipped with an automatic fire 
control system, using such a light-sensitive 
‘apparatus. Air from various parte of the 
vesel willbe pumped through tubes so it 
passes before the photo-electric device. When 
smoke is in the air, the light shining 


sets off an alarm which indicates the exact 
spot from which the smoke is coming, 

For some years, photo-electric cells of 
‘arious kinds have been employed in tas of 


seeming magic. They usually have the 
appearance of incandescent light bulbs and 
are coated inside with potassium or caesium, 
which gives off faint impulses of electricity 
when struck by’ light. 

However, the greater amounts of power 
flowing from the strange metal plates, just 
announced in Germany increase their effect- 
Ieness for many photo-electric tasks, besides 
making them an important step in the direc- 
ton of tapping the energy of the sun 

‘This dream of making the sun turn our 
factory wheels has occupied many experi- 

‘A few years ago, a French scientist, pro- 
poved a unique solution to the problem, 
Sugzesting a battery of thermocouples. that 
would change sun-heat into electric current. 
‘These instruments, consisting of fused joints 
of two different metals, create a flow of 
ekectricity when one of the metals Is heated. 


HE explanation for the phenomenon is 

that ‘identical volumes of two. diferent 
metals inclose different numbers of free, oF 
current-carrying, electrons. Heat. increases 
the activity’ of the electrons and the excess 
fof them in one metal flows to the other, 
Setting up an electric current. So sensitive 
are some thermocouples that they are affected 
by heat of a burning candle six miles away 

By burying more than 400,000 large ther- 
mocouples, in concrete, so the lower ends 
‘would be in the cool ground and the upper 


obtained. The cost of a trial was probibitive 
and nothing ever came of the plan. 

‘Dr. Lange's metallic sandwiches will be 
comparatively easy to test on a gradually 


increasing. scale. In the near future, he 
plans to connect a number of the mazic 
plates together in a unit, thus taking the 
est step toward large scale production of 
tleetrie current from the Bight ‘of the sun. 
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HOW MAN WAS CREATED 
(Continued from page 19) 


Dr. 


econ: The earth, you might say, 


least a billion years old, for 
geologists put the age of the earth now, in 
ound numbers, at two billion years. Do 
you know how’ the earth itself originated? 

Me. Mox: Thave an idea, but 1 would hike 
you {0 tell me. 

Dx, Gnecony: Allright. This earth, which 
seems so big and important to you and-me, 
‘Dut which is only a microscopic speck in the 


accident 
Me, Mox: Are you joking? 


1%. Grecony: Not at all. Once, astrono- 

‘mers believe, the earth was part of the 
fun, It was titerlly torn (rom its father’s 
Body by another passing sar. The sun Ive, 
Of cours, Isa star, one of the two billion now 
Known to astronomy. All of them careen 
through space like Bids wheeling about fn 
Yast aviary. ‘The sun spins at the rate’ of 
Uileteen miles a second 

‘Mx. Mox: What happened? 

Dr: Gracony! Eons and cons ago, when 
the sun, which was then much, bigeerand 
hotter than iti now and. which had no 
Planets, was drifting about in. this" way 
Fomething. began, to go” wrong with” the 

Another star was gradually 
‘There was no. danger of col- 
i came clowe enough to exert its 
Attraction on the sup, Te was 40 strona that 

‘pulled great flaming streamers Out of the 
fun, As the other star moved on, the sun 
must have had the appearance of gigantic 
| in-wheel. 

Ma, Mox: The earth, then, was part of 
one of these streamers? 

Dx, Giscony: Exactly, The new 


hot gascous solar matter. Some” ofthis 

| sowiy ‘condensed, and formed eight planets 

find. some of their: moons, One of these 

planets was the earth, Compared with the 

ns smal a4 pea beside a ashetball. 

Mox When life haally appeared here, 
was the earth hotter than itis today? 

‘Dn, Gntcony: Not much, it at all. The 
continents had lone. been formed, thoueh 
| they were dtterent tn shape from now. The 

wwaiers, too, had been fathered into” oceans 
| Tor mitions ‘of years.""And, to" 0" back 

to astronomy Yor another moment, the earth 
find. the other planets had settled down 
| near 'in their present orbits, that iy the 

paths in which they travel arouod the’ sun. 
‘And. then’ there happened on this barren, 
fonely ‘earth what I consider the greatest 
‘wonder of all-the bith of life. Tt was only 
A ite seum floating here and there in pools 
find puddles, but it was the most important 
thing that ever occurred here 


‘Mr, Mok: How do. you know that man 
evolved from these fist tiny’ life germs? 


2. Gnscons: We really donot know it 
‘as we know that two ned two make 

Tour, ‘or that Lindbergh few. to. Paris on 
May 20, 1927. There is no. absolute_ proof. 
‘And, naturally, nobody. was there to see it 
and record it. "The evidence, a5 lawyers 52s 
iy circumstantial. "We deduce it Irom three 
facts ‘we do know 

‘Mx'Mox: What are these facts? 

Dn. Grevor¥: In the fist place, man still 
develops from a single hfe term, feriied 
ex. cll 
ov, a snake, a canary, a ounder,'an ant, 
St worm, and an apple tre—in fact, all Hiving 
thingedo the same thing 

‘Mx, Mox: And the second fact? 

Dr. Greconys It ie this: Every living 
thing, you included, grows to full develop= 


‘ment through the (Continued om page 136) 


Gniverss, was born one rea M's tafe | 


rms” of the sun were reat jets of white- | 


‘Not only man doce this, but a | 
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(MEN WHO KNOW STEEL PREFER THE VALET 
MEN WHO KNOW FACES PRESCRIBE IT 


hhe pores over equations mand 
formulas—the engineering student 
earns that accuracy is 
means far better results, 
of the nation’s foremost 
plants—the new Valet blade is a 
marvel of scientific exactness, 


Praised by men who know steel 
—prescribed by those who 
know faces—the Valet oumbers 
its distingui in tens of 
thousands. 
‘The Valet blade is held ata friendly 
shavinga nglbytheVetAurstop 
Razor and never requires remov: 
for stropping or cleaning. Ie glides 
with amazing lightness—leaves 
the face lean, cool and refreshed. 
Prove this. Buy a package of blades 
from ler—and get a Valet 
‘Auto! ee kanccifeobee ‘tone, 
Be rarer 


recision 


ed user 


the ets 


AutoStrop, 


RAZORS AND BLADES 


division and subdivision of this one cell into 
colonies ‘of cells. Every particle of your 
body, every cubic inch of your muscles, 
bones, eyes, brain, consists of cell villages, 
call owns cell gts ‘each with “myriad 
inhabitants’ that depend one upon another 
for ther existence. Have 1” made. that 
clear? 
Mr. Mog: Ves. Please go on. 


Drs onsen Ths thin point i that not 
all cells have to gather into such com- 
‘monwealths in order to live. Some can and 
do live by themselves. Vou can see them for 
yourself if you take a drop of water {rom 

‘examine it under good micro- 


mals and plants which you did not suspect, 
existed. Besides, you “will notice minute 
formless specks of slime, little grayish drops 
of jelly that continually’ change their shape. 


‘These are amocbas, They consist of only’ 


fone cell each. Vet they breathe, eat, 
‘and ‘multiply. In short, they are’ li 
creatures, 


at single cells can live alone 
there is one thing that 1 still don't 
understand, 

‘Dr. Gracory: What is that? 

Mr. Mok: Why do scientists believe that 
all life developed from the same hind of 
ell? In other words, on what do you base 
the ea that those te specks of slime that 


the cells that live together in colonies, there 
are billions of individual cells, that live 
‘lone and independently, just like amoebas. 
‘They belong to us, and yet they are not 
attached tous. They are boarders, free to 
ome ‘and ko a6 they please within, our 

pay for their keep by fighting 
or batt are the white corpuscles 
{nour blood. Ith the task of these white 
corpuscles to devour 


disease germs” the 
‘moment they appear 


Mido, Ye oteretng. Bat 1 tt 
| Mi aon "sce where that is any evidence 
| that man evelved from your litle blobs of 

jelly in the primeval puddles. 

‘Gracory': Vou will in a moment. The 

| curious fact is that the fighting cells in our 

blood and the amocbas in the roadside ditch 
are cousins, ‘Their lonely and. independent 
‘ode of Biving is not the only way in which 
they’ resemble each other.” They lookalike. 
‘They’ breathe, ‘move, eat and. multiply in 
the tame way. "Most important of all, they 
are composed of the same substance. 

Mz Mox: Now T see what you are driv- 
ina a 

‘Di. Gxroony: 1 thought you would. The 
substance of which bath the amocbas_and 
the white blood ‘cells are made sa jelly 
like stuff that looks ike rave white ‘of exe 
though i is usualy mot quite so liquid. It 
isalled protoplasm. "And now T am coming 
to the evidenee that You seem to want so 
badly: Sot only the white blood cells ‘and 
the amoeba, but all cells contain this proto- 
plasm. In other words, you and I, the cow, 
the snake, the canary. the flounder, the ant, 
the worm, and the apple tee, everything that 
lives are mainly composed of living material 


that i basically the same in all. Now, are 
‘you satisfied? 
Mr. Mok: Perfectly. That explains on 


what scientists base the idea that all life 

Sprang from a common ancestor. I also see 
| Row how you know what the Brst life cells 
must have Tooked like. 


HOW MAN WAS CREATED 


(Continued from pose 135) 


Dr. Gascony: Yes, but don't imagine that 
cells “resembled the. present 

ite blood corpuscle in. every 
The first life germs were much 
ler. In the thousand ‘million years since 
it first "appeared, protoplasm has undergone 
many, many changes, It has been adapted, 
slowly. and gradually, to the millions of uses 
to which it has been put. These uses became 
more and more complex as life evolved. 
Therefore, a cell from your brain, for 
example is as different from the frst lie cell 
as the modern automobile is from a primitive 
oxart, But, just as in the case of the 
‘motorcar and the oxcart, one developed from 
the other, and the basie’ principle still is the 
same in. both, 

‘Mx. Mok: ‘You said that the amocbas TI 
4 puddle and the cells of our blood breathe 

the same way, Will you please explain 
that? 


. Guecony: Tam glad you asked thai 
question, 

‘the heart of the whole business, 
The fundamental mystery about the early ie 
germs was that they could breathe, 
Is one of the main reasons why’ they lived 
and could survive. Do you understand hat 
‘happens when you breathe? 

fx. Mok: I take air into my lungs, ‘The 
‘oxygen in the air is passed on to my blood- 


stream, 

‘Gauoony: That is right. What really 
happens is this: When you breathe, the oxy- 
gen from the air you take into your lungs 
{5 carried by the red corpuscles of the blood 
to the cells in every part of your body’, The 
cells use the oxygen, and return to. the 
blood a combination of oxygen and carbon, 
This compound. is called carbon dioxide 
Like oxygen, it is a gas; the same gas that 
makes the bubbles in‘soda water, Now, the 
red. corpuscles take in the oxygen through 
their surface. That is precisely what an 
amoeba does. Therefore, an amoeba and 
blood cell breathe in the same way, Docs 
that answer your question? 

Mx. Mow: Ves, But what exactly did you 
‘mean when you said that the cells in every 
part of the Body “use” the oxyen? 

Dx. Grioory: One of the principal ways 
fn which they use itis by combining it with 
the carbobydrates in our bloodstream, ‘This 
‘combination produces enerxy 

‘Ms. Mox: What do you mean by carbo- 
hydrates? 


y*. Grscony: They are chemical com- 
‘pounds that consist of the right amount 
of carbon mixed with the proper quantity. of 
water and oxygen. It is of these compounds 
that sugar and starch, the si 
food, and cellulose are made 
skins of all els consist of cellulose. "But, 
and this is a very important point to remem- 
ber, the combination of carbon with water 
‘and oxygen into carbohydrates cannot take 
place without the energy contained in sun- 
Tighe. 

‘Ma, Mox: But you just spoke of the car- 
ohydrates in our bloodstream. Now you 
say” they cannot. be. formed without the 
energy in sunlight, “Surely, sunlight cannot 
penetrate into our blood? 

Ds. Grroony: No, it cannot, But the 
energy it contains gets there indirectly. As 
a matter of fact, we could not live without 
the sun, ‘Life, including man, could never 
hhave appeared if it had not been for the sun. 
Without it, life could not survive for a 
moment, Tn other words, but for the sun, 
you and I would not be here 

Ma, Mox: I understand that the sun is 
the source of all energy. How do we get 
this energy? (Continued on ‘page 138) 
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Your Drawing — 
is O.K. 


only certain things have the power to catch 
And store that ener 

‘Mr. Mox: Havent we? 

Ds. Garcony: No, man does not possess 
that power. Neither docs anyother animal, 
large or small. But man and the animals do 
have the ability to steal it and store it, As 
T'esplained a while back, the tiny amocba 
breathes as we do, or rather, as do the red 
corpuscles In our blood. It feeds itself also 


Just as we do, by mixing the things it eats 
With the water it takes i, seasoned with 2 
dash of digestive juices, But plants live in 
1 different was 

Mx. Mox 


iow do they live? 
"They breathe the oxyzen, 


o catch and store the energy in 
‘Under the action of the sun's rays, 
haild “up. the carbon, hydrogen and 
foxygen which they absorb from the soil, the 


the power 
sunlight 
they 


what can we 
buy it for 2? 


Independence and a good income— 
‘await the artist who makes good in the 


| water andthe air'into carbohydrates, or 
Sugar, starches and cellulose, Because’ the 
plants can do this every tree, every flower, 
Every Nereable and grain is 'eally a sma 


ir. Mot: T don sce the connection 
field of business. If you like to draw, | ctween ail ths and human ener). 

youmayhave arfistictelentwhich proper | "Ds. Gaxcony: Just a minute. "While the 
Training will develop Yo the point where | Ps are sin thi the, elas the oxy 


you can command your own price for 
the product of your brush, pen, or pen- 
cil, Successful Federal students or 
earning $2600 to $6000 0 year—some 
even mor 


the green part. of their leaves, which is 
known at chlorophyll. The green portions 
cof plants, in other words, are store houses 
fof reserve chemical energy, It is this reserve 
Wwe steal and store when we eat plants, or 
animals that have eaten plants, 

‘Mu, Mox: T understand. The human sy 
tem produces energy by eating plants or ani- 
mals that, in turn, have lived on plants. 

Dr. Gricony: That ts only partly correct 
Its true that, every time you eat an apple 
2 salad, or a ham sandwich, you steal and 
store the solar energy that’ origivally was 
GauRhC and stored by plants, “But it is not 
Guite as simple as you think, 


Me. Mok! Why not? 
Drsacregars Nou se, the eer every 
‘the plants store up in their green parts 
‘can be released only. through reoxidation, or 
Burming; that is, through combining the 
carbohydrates, again with oxygen, 
Mx. Mox: How is that done? 
Dr. Grrnoay: When we burn wood or 
coal in a fireplace oF under the boiler of a 
| Steam engine, we combine the carbon in the 
coal of the carbohydrates in the wood—as 
you Know, both coal and wood once were 
plants—with the oxygen from the air. That 
fe exactly what we do when we breathe. We 
then combine, in our lungs, the oxygen from 
the air with the carbohydrates in our blood- 
stream from the plants which we have eaten, 
Mr. Mok: Then really we get our enersy 
through breathing ? 
Dr, Garcory: No, we release it as a result 
fof breathing. after acquiring it through eat 
ing ad enki. 


Drawing the Human 
animals, fashion drawing, decorative 
design and lettering, poster designing, 
colorharmony,ete.—inallthese branches 


who themselves or 
ing big incomes, give you the benefit 
of their experience, ond their instruc- 
tion shows you in detail how to develop 
your talent and bring your work to 
professional standord. Learn ot hom 
Do you feel the urge of the artist 
in yout There's no telling to what 
heights you may climb with your talent. 
You'll never know till you try. 


VOCATIONAL ART TEST—FREE 


FEDERAL SCHOOL of 
COMMERCIAL DESIGNING 


mental mystery about the early hile cl 
that they could breathe. 
Dx. Grecony: Yes, and Tam sare you now 
understand why T said that. That is how 
| they could use enerey 
Mx. Mox: But how could they survive 
when there was nothing for them to eat? 
Dr. Grecory: They must have known how 
to make their own food, as the plants do. 
But the fact that there was not a single other 
| living thing to do it for them, and which 


HOW MAN WAS CREATED 


they could eat, is, not the only reason that 
wwe believe they had the ability’ to manu- 
facture their own food 

‘Ma. Mox: What other evidence is there? 


ye. Grscony: To this day, there lives a 
tiny green water creature that has this 
power stil. These creatures are called faze 
fates, because they have threadlike attach- 
ments shaped like whip-lashes, oF flagella in 
Latin. They use these to propel themselves 
through the water, 
‘Ma Mox: In other words, they are part 
animal, part-plant? 
De. Guncony: Ves. They are the descend- 
ants of the first branch on the family tree 


of fife. “After all the members of this new 
family, had been part-aninal, pat-pant for 
a. while, possibly” millions of years, some 
Site own as plants "and_ some’ became 
Mr, Mox: What was the reason for the 
split? 
Dr, Guxcoxy: Nobody knows. It is one of 


the great unsolved problems of science, 
Mac Mox: What happened after that? 

wscony : Then began the great drama 

of tothe sragge fo taiuence For, yeu 

fee, those that had become animals and had 

learned to move about, saw that the others, 

‘could make. their 

re natural and €38Y 
than to eat them? They did, 

Mr, Mox: But how’ did they evolve into 
other animal forms? 

Dr. Gunoony: "These early little animals 
probably lived in puddles and pools, as they 
ido today. "As ages and ages went by, there 
‘was no. longer room for all-of them. |S 
Some of them were forced to crowd together 
‘primitive jelly fi 
i, wormlike cr 
‘we are really descendants of 


1s, The worm- 


Dr. Gascony 
like creatures, after perhaps hundreds of mil 


lions of Years 
fishes. Armies 
choked the pool 

‘Ma. Mox And then? 

Dr. Guaooey: In the end, some of them 
had to craw] out of the rivers onto the land 
for perish. They were the real ancestors of 

‘Ma, Mon: But the first men did not look 
like fies, did they? 

Dr. Grtcony: Outwardly, they did not 
Under, the surface, they resembled them a 
ood deal, and we still do. That is a different 
Story, Let us take that up another time, 


Do men look like uh? Is there’ any 
real resemblance betsoeen the face of @ fish 
‘and your face? Basically, they are alike, and 


‘evolved. into. air-breathing 
of fishes gradually 


‘ext month Porvtan Screxck MosTuLy ‘will 
five Jou the sciemife version, as explained 


Dr. Gregory, of hore the face of fish 
ved into the’ face of men. This is the 
best, simplest, and most understandable series 
‘of articles om'the most interesting of scientific 
opics ever published anyichere. You cannot 
‘aford to miss a single one of them. 


Laworatory rats and guinea pigs helped 
to prove that canned foods may be used as 
4 sole source of vitamins A, B, and C, experi- 
enters reported recently’ to the American 

is. For five days the animals 
of five diferent kinds of | 
canned foods. The experiments were con- 
‘nued until three generations of these “Iab- 
oratory workers" had lived on seventy-four 
combinations of forty-nine kinds of canned 
fonds, ‘They are now in better health than 
imals fed on ordinary diets 
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Don't spend your life slaving away in some dull, hopeless job! Don't 


satisfied to work for a mere $20 or $30a week. 
money 


0, Wergiv 
Sxperience you'll need. 
Presta ds Export to DAVEE 


there’ll be a demand for THO us 
TELEVISION EXPERTS! 

learns Television now can makéé 

in this great new field. Get in, 
floorof this amazing new Rac 

Come to Cornea learn f peisritica 


earn RadioSound Work at COY: 
e TALKING PICTURE and SOUND REPRO- 
DUCTION equipment. 


me show you how 


Fictures and Public Address Sys- 
ér thousands of golden opportunities 
‘Trained Radio Man. Here is a Fire. 


Eon actual 


| No Books-No Lessons 
All Practical Workat Coyne 


No Books! No Lessons! ALL ACTUAL, PRAC- 
TICAL WORK. You build radio sets, install and 
service them, You actually operate great Broadeast- 
ing equipment. You construct Television Recei 
Sets and actually transmit your own Television 

rograms over our modern Television equipment, 
‘You work on real Talking Picture machines and Sound 
equipment. You learn Wireless Operating on actual 

Code Practice apparatus. We don’t waste time on use- 
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“Seldom see an 
LC. S, graduate 
OF A JOB—” 


“Tw aut vue years T have known of the To~ 
ternational Correspondence School 
teldom seen one of your gradus 


“However,” he added, “all 1. 
vuates and students. will be retai 
realize their value in my business.” 
‘The reason I.C.$. men always have jobs 
they are irained 


Teens 
it specialization, 
‘man means’ ecurity for’ the present sod 
ahrurunee for the fur. 
Mark the coupon and mail it today! It 
hav been ther ose mportane Set in thoes 
ands of men‘ lives! 
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| marks, “Ordisary 


THRILLS IN PILOTING AIR TAXIS 


(Continued jrom page 43) 


2 mile. In such cases, the pilot alone makes 
the decision 

In preparation for every cross-country 
‘ight, the pilot plots his course and prepares 
his maps, I take greater care with this part 
of the preparation than many pilots. 1 circle 
every emergency landing field along the way 
so [can see them at a glance. T put large 
Crosses at twenty-five-mile intervals. along 
the line of fight so T can check up on my 
speed. And I lay off several lines so 1 have 


3 choice of courses if bad weather closes in 
HEN 1 fly from Long Island to 
Rochester, N.Y, for example, I lay off 


four passible courses. "One is a straight line 
over ‘the mountains, for use under ideal 
‘conditions. Another follows the Hudson to 
Poughkeepsie and then makes a bee line for 
Rochester. A third keeps on up the Hudson 
to Albany, then west along the Erie Canal 
This is the “ugly. weather route,” avoiding 

‘mountains and having clear’ landmarks 
all along the course. A fourth goes to 
Poughkeepsie, then diagonally across to. the 
Altany-Rochester course, striking it above 
Owego Lake. “If the weather Is clearing 
when T reach Poughkeepsie, Ian cut actors 
this way and save time, 

Anyone who wants to become a cross 
gantry pilot can lear mmoch that wl elp 
later on by studying maps in spare time, He 
should lay ‘off the courses ot imaginary 
Aights; familiarize himself with all the land- 
marks’ along the route: picture the shape 
Of lakes, the curves of rivers, and the loca- 
tion of towns until he can see. the whole 
‘course in his mind and can tell where he is 
fon the map by’ seeing any one of these land- 

‘automobile maps are sat 
ISiaetory for such practice 

During 2 Aight. T Keep fussing with the 
map. T like to play a little game with my. 
tell” 1'try to pues the name of every village 
T approach. I try to pick out irom a di 
tance the best posible fields to land in if 
the engine stops. I keep “going to. school,” 
trying to, learn new things. all the time Tam 
in the air, The pilot who sits at the stick 
like an unthinking robot never becomes a 
crom-country ace 

T “Teamed one important lesson while 

ing to school in the air,” about three years 
ago. It i to carry more than one map on a 
ong flight. I was ferrying a Travel Air 
‘open cockpit biplane to Curtis Field, Long 
sland, from Washington, D.C. The day 
was dark; the sky overcast 

North of Baltimore, I was bolding the 
imap high in order to get all the lieht posible 
gat when we Bit cous down Curent 

AU the 


Fortunately, I was fying over 
‘route T knew fairly well. “It T had been 
above strange territory, of if a side wind had 
‘carried me off the course, that loss. misht 
have been serious. Now, I always carry & 
spare.” 


EPING the course in a side wind is 
At 


always a problem on a lone fight 
thirty or forty mile intervals, 
points, 
know are on the line of the cource.” Then 
Lhead straight between them. If lam car- 
ried to one side of the second point, T know 
Tam flying with a side wind and steer 
accordingly : 
‘Another thing that must be taken into 
consideration a og ght Ss the vation 
in readings of the compass. At Curtise 
about twenty miles from New York, the 
‘needle of the compass must be set to point 


leven degrees west of north to point at true | 


orth 
‘AL Philadelphia, it must be set at nine and 
a quarter degrees west; at St. Louis, five 
dlegrees east; and at Los Angeles, Cali, more 
than ‘fifteen degrees east. "These. variauons 
are due to the fact that the magnetic north, 
to which the needle of the compass. pol 
ddoes not coincide with true north, Unless 
pilot allows for these differences as he goes 
Along, bis compass will lead him astray, 


AST summer, I hopped off from Indian- 
polis, Ind, in a fast. Whitlwind 

‘man, fying ‘east by’ compass, 
clouds over Ohio, the instrument ‘went ha 
wire. I tried a trick an army officer ha 
told “me about luring the war—fiying with 
a wrist watch for a compass, To do, this, 
you point the hour hand at the sun, ‘Ther 
fan imaginary line halfway between the hour 
hand and the figure 12 points directly south, 
This information ‘gives the pilot. a fair 
accurate fdea of the direction in whieh he 3 
flying. “1 has pulled many a Ayer through 
cemertencis. 

Ove Kainas and other sates lts we 
the “highways for compasses, They run 
directly north and south. Tn. crovsing one, 
T look over the side of the cockpit and note 
the angle at which the line of the fuselage 
cuts across the road, If this coincides, with 
the angle from north at which the course 
across the map is laid, T know 1 am headed 
Fight. If it i greater, I swing to the north; 
iC less to the south, 

AL ihe end of the first half hour of lying, 
1 always figure up my speed to know how 
far T can go with the {uel on board, My 
Postion on the map tells me how far I have 
one in the half hour, » The crosses at the 
{wenty-five-mile intervals aid in computing 
the distance quickly. T get my. speed it 
miley an hour by. multiplying the distance 
covered by. sity and diving by the time 
taken in minutes, 

Sometimes 1 do this on a small pacl whieh 
{carry in my pocket, sometimes in my head 
A pilot Knows the speed of bis machine in 
calm air. But he never knows how many 
tiles an hour it will cover on a given cross 
country Might. Head winds may hold him 
ack or tail winds may” add to his speed 


10 EXPERIENCED pilot keeps on until 

his tanks are dry. He sits down at an 
‘emergency’ field and takes on gas when he 
fuel to spare. A few days ago, a young 
pilot came ip from’ Portland, "Me. and 
thought he had enough fuel to reach  Roose- 
velt Field. ‘The engine stopped a mile from 
the field and he cracked up. three hundred 
yards short of the boundary’ fence! 

Tn fighting head winds, cross-country pilots 
sometimes fly low, as the gale increases, with 
altitude, One flyer passing over northern 
Alabama in this fashion, a year ago, got the 
surprise of his Ife. His cut out and 
hhe came down for a dead-stick landing ina 
lange cotton field with a hedge at the far end, 
Overshooting the field, he hopped the bedge 
expecting to sit down in another field on the 
other side. Instead. he found himeelf over 
2 wild ravine a hundred feet deep. Coming 
in low, he hadn't seen it, He cracked up in 
fan oak tree but escaped without serious 


injury 
‘On cross-country work a pilot fights many 
‘opponents. He must watch the wind, the 


‘weather, the plane, the ‘engine, his course 
ind beara of the rnd Yet ie 
age equal to. approxima 3 dozen 
{tips ‘around the carth is covered for every 
Scflous accdent inthe fying taxis, 


fhe cannot make his destination with | 


Joxe, 1931 


Want a Steady 


Railway Postal Clerk 
$1900 to $2700 a Year 


Good for You. 
BECOME AN EXPERT 


A\ccouNTANT 


MENTS 500% P 


"Write today for fe 
Sample and liberal ofr to general ents 
METALLIC LETTER CO., 4 K Gok Sr Ohare 


: ut 


MOVIE NEW EYE 
OF MICROSCOPE 


camera Rife has built a twenty-one-jewel, 
high grade watch movement that automatic: 
ally makes pictures at any desired interval— 
from the usual sixteen oF eighteen a second 
to one every five hours 


"HUS he has been able to record on one 

film the complete life story of the hook- 
worm, from the hatching of the egg to the 
Tull development of the serpentlike parasite 
IT set the camera controls,” Rife explained, 
“and placed one egg of the hookworm in the 
center of the stage. When 1 returned, 
seventy-two hours later, I had a complete 
film record of the parasite.” ‘The film takes 
only a few minutes to run off, but a research 
‘worker bending over his microscope would 
Spend. three days and nights, an_all but 
impossible task, to sce the same things 
happen. 

Either as he makes the film or afterward, 
Rife records a lecture to accompany it upon 
4 coud sep synchronized with the pcre 
He explains, too, the eflect of special treat~ 
ments administered tothe germs under the 
camera's eye, such as doping them with drugs, 
fF testing the effect of heat and cold. 

‘Weighing germs and timing the speed of 
their movement are some of Rife’s feats in 
microscope land. He showed me a quartz 
slide bearing several hundred typhus germs, 
invisible to the eye, and. then’ slipped it 
beneath the microscope, I peered into the 
eyepiece and saw a score of small, black 
‘objects which appeared about an eighth of 
fan inch long. Waving wildly. from each 
were from One to eight black filaments. 
Hither and yon they dashed so rapidly that 
the eye could hardly follow them. 

“If a man could move proportionately fast, 
he could travel on his own fect more than 
$00 miles an hour,” Rife said. He timed 
them by etching measured lines on the slide 
land noting how many lines they cromed in 
2 fixed time, 

“We have weighed them on extremely del- 
fcate balances,” Rife added. "The weight 
‘of these disease germs averages one-184- 
{eilionth part of an ounce.” 


JOW various rays affect the lives and 
activities of disease germs was another 
thing that Rife wanted to find out. One 
day he rigged up an electric discharge tube, 
fan’ instrument of which the X-ray and 
fathode ray tubes of laboratories are special 
forms, and shot through it the comparatively 
high current of sixty-four milliamperes. He 
obtained a strange ray that casts a greenish 
low on the surrounding atmosphere, and of 
a sort beyond the usual range of X-rays. Tt 
enetrates air so easily that it may be 
Setected at great distances from the tube. 
Rife devised a liquid screen of salt solution 
and acid to protect his hands against injury 
from the ray. 

‘While X-rays had no eff 


‘of that operation. 

Rife has devised a magnetic compass 20 
delicate that it can be teed to study the 
lectricty and magnetism in living perms, 
He suggests that if the electrical make-up of 
certain dangerous germs is learned, it may 
some day be possible to destroy them in the 
human body by applying small doses of 
electricity. In no way, however, Rife makes 
clear, docs this idea uphold the claims of 


medical fakers that they can cure disease by || 


applying electrical “vibrations” to the body 
‘of 2 patient 
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BUILDER BUILDS HIS OWN HOUSE 


Continued 


having at the same time all of the practica 
bility of ‘highly, glazed tile. 

Over the washstand, instead of the old- 
time medicine cabinet, is an etched mirror. 
Across on the other side of the room is a 
built-in cabinet of generous size, where all 
(sential bathroom ‘supplies may be kept. 
‘The toilet is of the new fash valve type, 
No water storage tank is necessary, there 
‘being suficent force from the water pipe 
pressure. It is, of course, necessary to have 
{two-inch pipe lines in order to obtain enough 
pressure, 

Kition; however, in plumbing fixtures the 
latest and best i, as a rule, genuine economy 
in the long run. 


AST of the rooms i the library. In my 
Tasines'T have many" caller, and” ths 
arrangement 1 Heal, as it would be for a 
doctcr, lawyer, realestate "man, architec, 
ootractor,fastrance man, public offical, a 
tus teacher As you will xe from the plan, 
Callers may be wshered {rom the. vestibule 
Sireetly into the brary, while’ members of 
the family have entrance to the room from 
the service hal without going through Uving 
tr dining rooms 
‘There ‘are several. features of interest in 
the basement. We have a bot water heating 
‘stem with jas holler. We put this system 
ip teeause It is my personal preference a8 
the best heating system avaiable today. In 
2'new balling it costs tos than a oll eat= 
ig plant to" install, although. here, where 
tatufal gas fs not available, gas Tiel will 
Cost more than ol 
We feel however, that this i one of the 
pices where we tan be permitted to inde 
Gumelves 2 hile to provide the best for our 
‘own comfort. Besides, in the long tan, i 
trill ot be 30 mich more expensive, as kas 
undoubeedly the cleanest form of fuel now 
{vallable, and we expect to save considerably 
‘on our Tug and drape caning snd redec 
rating’ expenditures 
‘Over in the cormer i the fruit cella, en- 
tirly bricked in. This, of course, provides 
fn ideal place for {rut storage. Then heve 
nother trcly modern feature of reat con~ 
Yenience, ax well as deckied. operating econ- 
my. Ita combination garbage Incinerator 
nd hot water heater, ‘The garbage simply 
thrown in at any time. A pilot light, bara 
i ontinuowsly,automatially stats the 
fas burner and sets fire to the garbage whe 
Ever water is drawn from a faucet 
‘Then there fen clothes chute made large 
enough 0 be serviceable. IVa simple thing 
Conting only a trifle, but its surprising how 
‘rang lathes chutes are too small. Tt meas 
tins about two feet by. two and oneal 
feet. 'A'bostown board ettine the clothes in 
the chute until ready for laundering, when 
they\may be taken out theouh a large door 
Provided for the purpose, as shown in the 
Tinstration. You" wilt mate alsoy that the 
‘which permit 
{tee circulation of as. and Aceps the clothes 
Itern tildewing Abo noe the Inte soup 
Cahinet underneath, where all undry acces 
Sories may’ be Kept 


HERE'S another point about the base- 

ment to which T should like to call at- 
tention. That is, the drain is in the right 
place, and the oor is property pitched to the 
rain, You might think this always ought 10 


‘bought houses and found that’ the drain 
‘was under the furnace. The cement floor 
man didn't give any thourht to where the 
heating plant was going to be located and, 


‘of course, the heating plant must be in a 

lace for heating efficiency, The 
‘drain should be near the stationary tubs, and 
the floor properly pitched to this point from 
all directions. 

‘Along the’ inside basement wall are the 
controls of the underground lawn sprinkling 
system. In putting in an underground sys- 
tem, it should be nearest the surface of the 
ground at the farthest point away in the 
Yard, and proper pitch provided toward a 
drain cock, so that the: pipe line may be 
thoroughly’ drained for the winter. Usually 
the piping is simply laid in the trench, with- 
‘out any attempt whatever made to level the 
bottam of the trench, 

In our installation all piping was leveled 
with ‘a straightedge and” plumb, and. the 
bottom of the trench graded to a perfectly 
‘even foundation, on which the piping rests. 


‘Where this is not done, the pipe is lable to 
sag at the low spots inthe trench, allowing 
‘water to. standin these places. instead of 
completely draining out, " Water standing 


in the sags is, of course, likely to freeze and 
burst the pipe. “We used seamless copper 
tubing, in one plece without joints, insuring 
‘a Jong wearing. installation, 


NE of the things in building construction, 

Junscen in the finished dwelling, which 
is very much of « hobby of mine i heat 
insulation 

Proper insulation i vital, because it is 
ificult to. remedy. if “unsatisfactory. It 
freatly affects the comfort of the oecupants, 
{in addition to its important economic. fuel 
saving virtue, The old system is to. rough 
‘up a house and then take a few rolls of paper 
and tack it up hit oF miss, to keep out the 
wind. I believe, however, that within a few 
years practically no. dwelling houses will be 
put, up without scientific insulation in the 
‘walls and the roof, 

'As you know, modern heat insulation, while 
of different types and forms, essentially acts 
As a blanket enveloping the house, keeping 
the beat in in winter and out in’ summer, 
T have wed one of the boardlike typen of 
insulating ‘materia, although, as a” matter 
‘of fact, nearly all of the standard types are 
‘how eficient.” The main thing isa thorough 
job of installation, with tight ‘comers and 
joints, Th addition to the insulation of out- 
Side walls, all ceilings are double insulated, 
Which, I believe, is a most important factor 
in keeping a house warm in winter and cool 
T would like to point out that while some 
‘of the features of this house have cost more 
to get the best, on the other hand, we have 
been able to obtain the newest types which 
cost less than those formerly in general use. 
Anyone who is building a house can accom- 
plish "a great’ deal along this Tine by. a 
‘areful study of various modern building 
rethods, 


HOSPITAL HAS AIR LOCK 
TO TREAT “BENDS” 


As ae lock for treating divers and caisson 
men soon will be installed ina New York 
City hospital, These men, who work under 
high air pressure far down below the city’s 
streets, suffer from an ailment’ known as 
the “bends.” It attacks them if they 

too rapidly from their high-pressure work 
conditions into the atmosphere, doubling 
them up in great agony. The only treatment 
that will relieve them is to put them under 
pressure again and bring them out slowly. 
The New York air lock is believed to be 
the first of its Kind ever installed in a 
hospital, 
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ID. A RAILWAY 


—— 
X-RAY NEW WATCHDOG 


OF SAFETY 


tires, connecting rod 
parts are thus detected. 

Giant transport planes now carry as many 
a twenty or thirty passengers at one time. 
Here safety’ depends oa the soundness of 
piston and cylinder castings, connecting rod 
‘rank shafts, and fuselage ‘welds In’ many 
planes such parts must be found perfect by 
Xcray inspection before they canbe Used. 

But the work of X-rays comes doser to 
the averag he examples just 
mentioned. The traveler by train and plane 
is not the only. one who must be protected 

rom danger. Suppose you are driving. in 
1 motor car and suddenly see danger abead 
You yank on the emergency brake as hard 
as youl can, Have you ever stopped to con 
sider what’ might kappen if the rods broke 
at that critical instant? Or have you ever 
hought ‘of the ‘consequences of a braken 
(eering-gear rod while you were driving at 
forty miles an hour? 

Here again, in your car, the X-ray sits at 
your elbow, seeing that your course is made 
as safe as possible. A large automobile 
‘manufacturing firm. ha 
X-ray" inspection abo 
examined important parts of the cars. 

Engineers of another large firm of motor 
car manufacturers recently had all the welds 
fon brakes and steering gear rods of a new 
imiodel they were developing X-rayed. 


and other important 


NE of the largest boiler manufacturing 
‘concerns in the 
im this country and Eu 
portance 
recently 
constructing 
bile for the ‘United States Navy, 
Welded ‘seams instead of 
Fist time this had been do 
‘The Navy. Department, however, insisted 
tupon an X-ray examination of the ‘seains 
before the boilers were put in service 
“ut those are all instances where X-rays 
protect life and property in engineering fields, 
Here is a sample of how they come into the 
average home,” said Isenburzer, handing me 
an aluminum’ frying pan. 
ood one, but I changed 
Showed mean ‘X-ray. p 
bottom of the pan. 
of white spots ‘on one si 
the "metal had numerous 
Al sorts of small parts, 
would be no risk to the x 
Tin the case of these the idea is to protect 
the buyer from inferior articles and to assure 
manufacturers that they are selling products 
that will not break or wear out eatily, As 
fa sample ‘of stich inspection Twas shown 
X-ray photo of an electric Matiron, which 
proved that its heating clement was’ sound, 
Up to the present X-rays have not su: 
ceeded in penetrating to a greater depth 
than four and one half inches of steel. Since 
pressures used in. modern engineering prac- 
tice are steadily ‘becoming ‘higher, requiring 
the use of heavier, parts, this method of 
Inspection ‘will soon be inadequate. In order 
‘peobe into the secrets of thicker metal 
gincers at the Naval Research Labo- 
tia, D. C., have perfected a 
ihadow pictures” by 


Tt looked Whe 3 


radium’s ‘gamma rays, 

By this method a small capsule of radium, 
the size of a twenty-two caliber bullet, and 
the film is all the equipment needed to’ peer 
through as much as ten inches of steel. Tis 
simplicity makes it easy (o move, s0 it can 
be used in a greater vansety of locations than 


the balky Xray apparatus. Naval engineers | 


have used this method of inspection success- 
fully on gun forgings and armor plate 
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EXPLODING DUST COSTLY 


Contin 


ticles, a_roomful burning in a single deadly 
fash, “The siden expansion of hot air and 
eases builds up pressure and produces the 
‘explosion. 

‘Before dust can explode, two conditions 
have fo be met. ‘The combustible bits must 
bbe properly distributed through the air, and 
there must be a fire of some sort to touch 
them off, This need not, necessarily, be an 
‘open flame. One severe aluminum blast in 
the East staried from a spark lying {rom a 
sledge hammer wielded by a workman, 

‘Another explosion that wrecked a. Phila 
delphi, Pa., box factory began when a bolt, 
Carried’ into’ a grinding machine, sent off 
shower of sparks. But the most unusual 
ignition source of all started a factory-wreck~ 
ing explosion in England. During a severe 
thunderstorm, lightning "struck close by 
Electric sparks, leaping through the alu 
pum-dustfiled factory, touched 
charge. 


REQUENTLY, the source of a blast is 

never known.’ Many times, every eve 
witness to its beginning is killed and 
factory is demolished 

‘One of the few cases on recon! where a 
worker saw a dust explosion and lived to 
{ell the story occurred a few years ago in a 
mid-western starch factory. "A new night 
‘man, not fully realizing the dangers of dust, 
‘walked into the plant carrying a lighted lan- 
tem, He described what he saw as follows: 

"The starch particles began circling around 
and around the lantern. Then the ait. all 
about the light took fire.” He was ki 
‘unconscious, but miraculously escaped. 

Tn factories where the dust explosion haz~ 
ard is present, precautions are taken to elimi- 
ate every pomuble source of parks and fe 
Metal brushes remove static electricity {rom 
moving belts; magnetic separators. catch 
Dleces of metal before they Reach, machines 
‘or steel conveyors; electrical switches, likely 
to ive off sparks, are installed outside the 
Working rooms. 

‘Strict rules against smoking, or even carry 
tag matches, in sty plans are enforced 
Nonsparking tools, of special alloy, are fre- 
quently used, and double globes are fitted to 
clectric lights to prevent the dust from com- 
ing in contact with the heated glass of the 
incandescent lamp. One organization recently 
spent $50,000 installing equipment that would 
‘make a single factory explosion-proof as well 
as fireproof. 


the blast originates froma wholly 
‘unexpected source. In 1924, in Pekin, 
Til, one of the worst. starch 
history was touched off wher 
fgnited floating particles around i 
doxically enough, a mill in the state 
ington was wrecked because a beating was 
rebabbitted to keep it from overheating! 

‘While the workman on this job was using 
his plumber's torch, @ laborer thoughtlealy 
began sweeping the floor. The cloud of fine 
dust he raised burst into a sheet of livid 
flame, partially, destroving the mill 

‘In 1888, flaming particles of oatmeal dust 
demolished 2 huge mill in a midnight blast 
at Chicago. For blocks around, people were 
thrown from their beds. Another outburst 
of destructive dust occurred. at Litchfield, 
Ti, in 1893." A flour mill blew up lke a 
siant bomb and practically every house in 


in Burlington, Vt 
Phonograph record dust exploded in a 


Bridgeport, Conn, factory; and in a western 
tannery, specks of leather tore down the 
walls when they were ignited by a. freak 
blaze which was caused by the friction of 
pieces of bark rubbing together ina grinding 
“In recent years, the hazard of dust explo- 
sions has increased rapidly due to new mand 
facturing methods." Wood flout, highly 
explosive pulverized sawdust, is used widely 
in manufacturing toothpaste tube tops and 
other synthetic resin products. » Powdered: 


coal, so fine it can be shot through a nozzle 


battle it. “Under the direction of David J, 
Price, a staff of “dust detectives” follow the 
dest activities of the explosive motes 
from coast to coast, and in their Washington 
laboratories study the habits and pecullaities 
of the floating particles, 


ACH kind of dust, Price has found, has 

‘4 “personality” of its own. For instance, 
sulphur particles will take fire more easi 
than starch particles, but produce only half 
the volume of gas and consequently explode 
with much Tess violence, 

In one of the research laboratories of the 
dt rmenlon an, gece Intrumeni 
corded the pressures developed by pulverized 
matter of various kinds when it was set off 
within containers, "Crushed Pittsburgh coal 
was tested first. ‘The pressure these burning 
particles produced was ranked 100, 

‘Compared. to this Pittsburgh yardstick, 
the experimenters found that. the explosive 
violence of grain dust ranked eighty-five, 
sugar dust ninety, sulphur dust inety-five, 
starch dust 102, and aluminum bronze dust 
the highest of aul, 115, 

A teaspoonful of grain dust, their tests 
revealed, caused an explosion severe enough 
to rattle the windows of a large room, The 
explosive force of only seven pounds of starch 
would be sufficient to hurl a huge. railway 
locomotive above an eight-story build. 1 

‘The most violent, and a’so the most cem- 
fefamental, of all the sti abminum 
{s notoriously quick on the trigger. Tt is 
Possible for ‘the human eye to folio the 
advance of fimes through a cloud of grain 
Gust, but aluminum dust’ detonates: in one 
lightning-bolt fash. Again, exploding 
dust follows the path of’ least resistance, 
while flaming aluminum’ particles seem 10 
charge blindly in whatever direction the first 
impulse sends them, In one Pennsylvania 
factory, for instance, a small cloud of alu- 
rminum'dust at one side of the room ignited 
and blew a hole through a solid brick wall 
lunder a window without even cracking the 
lass in the sish above! 


"TRE score compiled by the investigators 
show that the three aces among. exploding 
dusts are those of grain, starch, und wood. 
Grain particles have’ destroyed greatest 
amount of 


‘Not long ago, one of these frequent wood 
dust blasts grew out of a curious train of 
events. A helper in an Albany, Ind, wood- 


‘working plant discovered an accumulation of 
ing fire 
lust, Tn 


cil and. dust on a hot bearing. dri 
‘and sparks into a heap of fine 3 
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EXPLODING DUST COSTLY 
(Continued from page 144) 


that when ignited destroyed the entire plant, 
How much dust is needed in the alr for 
the ‘misture to explode? That, was one 
of the first questions the dust explosion unit 
Sought to answer, Every motorist knows 
that by adjusting the carburetor he can pi 
dluce a mixture o lean that it will not explode 
jn the cylinders, Similarly, if the air in a 
factory contains only a slight’ amount of 
combustible dust, it will not ignite 


‘0 FIND the dividing line between a 

dangerous dust mixture and «harmless 
fone, the Washington scientists set off hun- 
dreds of minute charses within special glass 
containers. Gradually they "reduced "the 
amount of dust until they had a. mixture 
just below the danger line, "For example, 
Seven ounces of starch ina. thousand cubic 
feet of alr, they found, is the lower limit of 
explosiveness for that dust, Factories where 
‘numerous vents, dust-collecting devices, and 
ddust-tight machines keep the floating’ par 
ticles below’ this Timit are free from the 
menace of explosions 

Another test matie by. the laboratory 
workers showed “that when" the oxygen 
Content of the alr in a contalner was reduced 
below twelve percent, explosions of dust 
never took plate, When it was raised to 
Seventeen. percent, the ust. readily ignited, 

rhe usual oxygen content of the atmosphere 
fs something over twenty” perce 

This discovery. sungested ‘away to cone 
quer explosive dust hazard in many indus 
tries." By introducing inert gases, which 
will not support combustion, into. machines 
‘where sparks might occur, the oxygen con: 
tent can be reduced below the danger line, 
Tn several Tactories, Que gas, piped {rom the 
boiler room and costing nothing, has been 
used for this purpone. 

Tn other plants, tanks of compressed car= 
bon dioxide are installed with pipes leading 
to all likely sources of ignition, ‘This. gas 
attack upon dust particles has proved one of 
the most important weapons so far devised, 

‘common characteritic of 
demonstrated 
gave a clue 


Starch factory” 8 6 
with "great violence. ‘The 
demolished ‘puzzling feature of the 


blast was ‘that the ‘brick walls had been 
sucked in instead of blown out by the terrific 
etomation 


ATER, at Port Colborne, Canada, when a 
grain elevator was shattered hy exploding 
‘dust, glass from a broken window was picked 
tup inside the building indead of outside, 
Showed that starch and 

high temperatures 
‘often creates & 


that fall off rapidly 
vacuum within the structure and. pressure 
from without crushes in the walls, 


‘Another mystery, noted in several dust 
blasts, remains unsolved. Debris from an 
exploding starch factory. in Cedar Rapids, 
Towa, in 1010, was thrown two and a half 
miles away when flaming motes bused solid 
| Sheets of fame S00 fect into the ait. People 
Seventy miles off heard the roar of the 
ignited dust. Yet, a man working in the 
| boiler room did not hear a sound, 
| “Sometimes, the experimenters have found, 
the slightest spark will set off a dust blast, 
At other times, when conditions seem ripe 
for ‘a terrific detonation, nothing happens 
‘On the day of the Chicago grain elevator 
‘explosion, half a dozen smoldering fires were 
Giiscovered in the convevors during the day. 
Why had a later spark started things where 
these fires had. failed? 
‘Using the powerful microscopes of the 


laboratory, the (Continued on page 147) 
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EXPLODING DUST COSTLY 
(Continued from page 145) 


dust detectives found the probable answer. 
When ‘dust is so fine that if takes 6,000 
rains to reach across a silver dime, it is 
highly explosive, But when the grains are 
so large that 600 will bridge the coin, it 
comparatively safe, Often the minute pa 
ticles of the finer dusts stick together in 
‘lumps. So long as they remain in clusters, 
they  bebave like larger particles and arc 
harmless, But an electric shock or a sudden 
change in temperature or humidity may 
cause them to break up. Thus, at ooe 
instant, dusty atmosphere may be’ humped 
fand harmless; the nest, finely divided and 
serial dynamite, 


HE. same laboratory microscopes also 

explained a sudden increase in rubber dust 
explosions in the United. States.” With the 
Introduction of ball grinding mills in place 
of roller mils, the number of blasts in this 
Industey jumped upward. The dust explosion 
unit investigated. Tt found that practically 
all the particles coming from the roller mills 
wwere coarser than one thousandth of an inch 
in diameter, while those from the ball mills 
‘Were mostly Under one ten-thousandth of an 
inch, and consequently much more explosive 

‘In their work of assembling’ a rogues’ 
gallery of dangerous dust 
associates have been able to suggest import- 
Ant sifety measures. The latest factories are 
constructed. with all possible ‘window. space 
Tn a blast, the glass is broken out 
pressure within. Swinging doors 
lows, arranged so an explosion 
them’ outward, "are other” safety 
signed for factory. use 

In a steel shed on the outskirts of Wash. 
ington, these swinging valves were tested 
with scores of experimental blasts, ‘They 
Dproved that enough cornstarch to blow’ the 
Duiding to pieces, if no outlets were  pro- 
Vided, could be set off without harm when 
Windows and doors could swing open, 

‘Additional tests were made. to” determine 
the venting area required for different dusts 
Grain particle, for example, need one square 
foot for every eighty-seven cubic feet of air 
space in a building, Aluminum dust, on the 
‘other hand, demand ‘square foot for 
fevery filteen eubie feet— nearly six times a 
much, 

In spite of these recent studies, there are 
many unexplored areas in the world of dust 
No one can yet predict accurately what the 
menacing motes will do under all conditions 
‘The infinitesimal specks continue to explode 
at intervals, unleashing a tremendous power 
that takes is toll in lives and property 

Why, it is often asked, is not this power 
harnessed to ‘run our engines? Why” not 
make use of this dangerous waste product as 
a cheap fuel to replace gasoline? 


ANY attempts inthis direction have 
‘been made. In fact, the famous Diesel 
fengine was originally designed as a. dust 
using power plant. At the last minute, the 
Inventor switehed to heavy fuel oil 

ff the crushed coal which he had int 
‘explode within the cylinders. 

Tn’ Germany, several experimental dust 
‘engines have been built. One, using crushed 
brown coal, has been in operation for some 
time. Another, utilising grain dust, is said 
to have run an levator there last summer 

In Washington, ‘several years ago, the 
Department of Agriculture’ experimenters 
demonstrated the explosive force of dust by 
running an ordinary automobile engine on 
Cornstarch, ‘The motor turned over a few 
times and then blew a cylinder head through 
the roof of the testing shed, Tn time of war, 
Price recently declared, dust might come into 
extensive use as a fuel, even for airplanes. 
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TONY FOKKER AND THE WORLD WAR 


inwed from pose 26. 


Unlike the mild Boelcke or the brillant 
Immelmann, Richhoien. cared nothing or 
the technical detail of the planes he ew. 
He took up aviation only because the cavalry 
to which he was attached had) no place 
Imodem warfare. “At the fying school. he 
Showed litle natural ability. He crashed on 
| his Erst solo, "But be flew with his brains, 
learned to be a plot by sheer will power, 
| and mastered his unruly ship as he ‘would 
master a vicious horse 
| "'Richthofen was cold, calm, ambitiows. He 
was a man hunter who carried. is. grim 
Drofession almost to perfection. He planned 
very detail of the altack, Sgured out every 
Poste move of the enemy, and in the heat 
F battle functioned with the precision of @ 
machine gua. 


‘T THE. time of his death, this grim 

cavalryman of the sky was credited 
officially: with eighty victories. He never 
‘hot until he was sure. Sometimes he returned 
after bringing down two enemy ships with 
Jess than thirty bullets gone. 

He conquered nearly. sixty planes before 
hhe met his first defeat, A stray’ machine gun 
Dullet, fired by an excited observer more than 
300 Yards away, struck him on the head, 
laying bare the white skull bone, leaving him 
parsvee and blind His ares hun lp, 

legs flopped loosely beyond his control 
while his machine was plunging through space 
at two miles a mihute, His escape from 
‘death is one of the most amazing on record. 

‘In my falling plane,” says his report of 
the accident, “I begin to regain power over 
my arms and legs.” Mechanically, T cut off 
the motor. ... But what good does that do? 
One cannot Ay without sight. I force my 
eyes open—tear off my gomsles—but even 
then T'cannot see the sun. 1 am totally 
blind. I concentrate all my energy. 1 say 
to myself: "T must sce... Tmust -.. 1 must 

"had fallen at least 6,000 feet . . . Sud- 
denly, I can discern smail black and white 

ts Took into the sun. It seems as 
though T’ were looking through thick black 
roezles . 1 notice my strength is leaving. 

T must land at once... everything is 


‘turning black again. T ba I tear down, 
12 few telephone wires... I tumble out of 
the machine and cannot rise again . ..” 


FTER that nightmare in the sky, Rich 

thofen was never again quite the same 
‘The finger of death bad touched him. An 
‘enemy's bullet had found him. Although he 
rode again at the head of his red cavalcade 
And downed other Allied ships, the realization 
| that he was not invincible slowed him up. 

A comparatively unknown Canadian, 


ihm ‘down in'a hot dog-fiht. in Apel, 1918. 
‘Sometime after 1016, agents of "Great 
Britain made am offer of $1000.00 if he 
would’ return to, Holland and bald. planes 
Yor the Ales. "Fokker never heard of the 
message until after the war 
| "Rival plane makers, especialy the powerful 
Albatros cumpany. made tbe’ most of this 
evidence to dicredit him at headquarters 
Hee sensed a sudden coolness toward him, an 
air ‘of suspicion. The best. catines were 
Alverted to’ other factories Finale, he was 
{old to use all his resources in making Alba 
{tos training planes, an order that would 
Keep his factory marking time while ‘other 
rs perleced new fighting shi 
| Disgusted, he asked permission to return 


to his bome in Holland. This increase the 
suspicion at headquarters and he was ordered 


| to-hecome «German citizen at once. He 
refused. Then by special, and ileal, army 
| tise be see Gece Gerace cise 


and given his choice of building whatever 
planes he was told to build or of going to 
the front line trenches, 


IT 1S under conditions such as these that 

this fighting Dutchman battles hardest. 
He called on his flying friends at the front 
to belp him. They brought pressure to bear 
fon headquarters to permit a committee of 
aces to choose their own planes in open 
Competition. When this was granted, Fokker 
tured his factory over toa trained super- 
visor and worked night and day building his 
Secret entry, which was later known as the 
famous D-7) 

Te was finished just in time for one short 
trial bop before it had to be rushed by truck 
to the Jobannisthal air feld 

Praciically all the first day, Fokker flew 
hhis new craft, learning what it would do, 
He looped, twisted. dove, spun, Never had 
he piloted a plane so sensitive to the con- 
trols. But the longer he few it, the heavier 
his heart became, He realized what he had 
‘built was a “suicide plane.” “On the slightest 
provoration, the delicate ship plunged into 
‘8 deadly tail spin, He knew that if one of 
the Front pilots, unused to the machine, took 
it up the next day, he would be killed. 

Assuming a carefree ‘manner, he landed, 
rolled his ship into its hanwar, ‘and left the 
field. At his hotel, he wired for two of his 
best welders to come from Schwerin. He 
believed the trouble with the plane was a 
lack of side area at the rear of the fuselage, 
little after dark, the welders arrived. Steal- 
jing into the dim, cavernous depths of the big 
hangar, they labored like gnomes under the 
violet glare of oxy-acetylene torches, cutting 
through the fuselage to weld in another bay 
fof two feet and enlarge the fin in equal ratio, 

Working all night, they finally patched the 


rolled the plane into the morning sunshine 
And took i'up for a test flight, Tt behaved 
perfectly. That day, the D-7 carried off the 
Competition on all counts and before long 
fover the Western front it was writing, aerial 
history, 


HAT decisive victory crushed the enemies 

‘of the Dutch designer. He was given an 
‘unlimited supply of the best motors and the 
‘hole Albatros” plant’ was ordered. to. pro= 
duce only Fokker planes, paying him a large 
royalty. Fokker’s supremacy as a designer 


fwas never again seriously challenged during 
the remainder of the wai 


Food was 
in, Pilots 
‘would hop off ostensibly. for altitude tests 
‘and. not return until the next day, having 
landed near a farmhouse where they were 
aauured of sulicent food. ‘Often they came 
back with the cockpit filled with produce, 

‘The war ended with Fokker ‘ships. sill 
supreme inthe German sky. Young 

ony had achieved his ambition, He had 
piled up enough capital to continue building 
planes on a big commercial scale. Then reve 
‘lution engulfed the country. The value of 
German money plunged Tower and. lower, 
‘The fighting Dutchman was in the midst of 
‘one of the greatest battles he ever fought. 
Escaping from Schwerin by might aboard a 
freight train, he began a dramatic struzcle 
to save his capital, an almost single-handed 
battle against tremendous odds. 


Next Month: How Fokker outwitted 
German enemies, how he came to 

America, and how he bs 

planes for the aces of peac 

fn the July issue, on sale June I. 
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Here’s Tha 
Long-Hoped-for 
“HOME WORKSHOP 
MANUAL” 


at a new low price! 


| Order NOW—send NO 

MONEY—and get this 
| BIG WORKSHOP| 
|, MANUAL for $1.05 less | 
) than the regular price. 


With the expert help of this great 
handbook you can easily be your own 
furniture builder—electrician—radio 
expert — painter — decorator — toy 
maker — model mechanic — garden 
craftsman — metal 

worker—boat build- 

er—and general all- 

around construction 

and repair man. 


16 Sections 


REGULAR PRICE $5.00— 
NOW ONLY $3.95 
With Your Name In Gold On The Frost Cover 
SEND NO MONEY— 
Just This Coupon 


Write your name before you turn this pase 
Don't iniss this temporary bargain. ‘You need 
Send no money’ with the coupon, We will 
nail the book to You at 8008 C 


Bict"and jue may i Ee teindl 
rich 


iti ‘abe roger apeliod Sout task 


BRAIN TESTS KEEP 
CROOKS IN LINE 


(Continued from pase 57) 


ple assault and battery are of this type. 

To determine this quality, the psycholowist 
watches the prisoners closely while they are 
lundergoing atest. Suppose four men are 
tiven the mirror test. All four find it dif 
cult. One will get angry and throw down 
his ‘pencil. "The second has an alibi, and 
aims his coat cuff gets in the way.” The 
third laughs, and says be cannot draw for 
Jaughing. The fourth grits his teeth and 
does the best Ihe can. 


F THESE four men are given paroles three 
‘of them, experience has shown, 
‘wil be back in jail sooner oF later— 
who got angry, the one with the alibi, and 
‘They are 
tionally stable. The records 
support the conclusions of the psychologists. 
Scores of learning and memory tests, rang 
ing from word checking to fitting pegs in a 
ring filled with various-sized holes, are used: 
by Dr. Holsopple and his associates to test 


intelligence. They have found that the old 
theory that all criminals are feeble-minded 
is a fallacy. Many are, but others are above 
the average in intelligence, though the gen- 
eral level fs low 

Tn all, between 300 and 400 tests are used 
asa basis for the investigations. Every New 
Jersey. prisoner, on entering an institution, 
ieceives.a thorough psychological examina~ 
tion, Later, other tests are made to deter- 
mine suitability for parole, transter, oF 
change of work. Tn Juvenile institutions, 
‘additional examinations are made every few 
months to note changes. 

A large proportion of all juvenile offenders, 
according to Dr. Holsoppile, get into trouble 
through a single mental trait—sugsestibility 
that fs, being easily Ted by others. 


CHECKING on the suseestbility of an 

Tnmate it is necessary only for the psy 
chologist to place his fingers lightly on’ the 
Wwrist"of the prisoner, whose exes are closed, 


fand say: “I am presing harder. Can ¥ 
feel it?” oF; “Now Tam lessening the pres 
sure. Notice 1?" Sometimes the investi- 


ator does as he says. At other times he 
does the opposite, or presses with equal force 
t. "Those who think they 
sugested to them ae likely 
to act uncrtically upon other susxestions 
The. investieation has shown one. char- 
acteristic which frequently sets the criminal 
fff from others isthe inability to understand 
fine points of difference in situations th 
appear the same. For example, a boy not 
long ago. was sentenced to’ Annandale 
Reformatory. For a few years, he had beet 
employed as a truck driver 
‘One evening, a friend asked him 
some furniture for him. On sever 
sons, his employer had allo 
the truck to get coal for hime 
no difference in the situations, and when his 
friend gave him two dollars he kept it and 
said nothing about it 
Later, he did the same thing again. He 
eas found out, arrested, and sentenced. 
When the psychologists talked to him he was 
at a loss to understand the difference between 
hhauling coal for himself with his bos's con- 
sent and hauling furniture for a friend and 
Keeping the change. 
Tn testing prisoners to discover theit ability 
to note such dilflerences, the paychologist frst 
“sizes them up” sehile talking to them about 
their past experiences. In addition he may 
show them a series of variousshaped simple 
desiens. ‘Those who can distinguish. quickly 
between shapes and designs, Dr. Holsopple 
;, usually also can detect shades of 
related situations. 


9 


Get your 


RADIO 
TRAINING 


From America’s 
finest Radio School 


{FTE man who really wants to become an 
I fexpert in radio ... who knows that the 
better his foundation, the better his 
chances... and who it willing to spend x year 
preparing himself ... such a man will make m0 
‘eciion until he has read the complete atory of 
RCA Institutes, Ine, 


A Good Foundation Vital 


Like other professions, radio rewards only thone 
‘who excel. The poorly trained will never risa 
higher than the place in whieh they started, 
Others will climb step by step to positions of 
power in radio telephony’... broudeusting « 
sound plctures...aviation radio... radio mer- 
‘chandising. And among these will be thone sho 
planned years in advance ... studied, worked, 
stack to it 


You are making your decision right now, how 
‘well you will t yourself. So decide wisely. To 
bbe a graduate of RCA Tnatitutes stamps you an 
‘a man who knows the real worth of a ood foun- 
dation. Ax one who knows that a yeur of train= 
Ing now under Ameriea’s finest eadioinstructors, 
J the surest way to acquire the knowledge and 
skill you must have, 


You Can Study At Home 


‘You donot have to give up your present poiti 
to enjoy the benefits of RCA Institutes training, 
‘You may study at home in 

cof at any of ou resident achoo 
‘country. The Home Laboratory Training Course 
Includes a complete net of radio equipment of 
the most modern design, 


Send For Our Free Book 


If you have read this far... you have already 
indicated that you are the type of man who 
should study radio, This may be the big turning 
point of your life. You will not rest until you 
have sent for our free book that tells you the 
complete story of what RCA Institutes offers 
‘You. Flin and mail the coupon below right now. 
“There is plenty of time for invertigation but 
no time for delay in getting all the vital frets, 


RCA INSTITUTES, Ine. 


1B Verick Bt, New York, N.Y. 


Gentlemen: Please send me your FREE bok whieh 
tells about your laboratory method of radi inetrue™ 
‘on at home, 
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How to Get A 
Position with the 


U. S. Government 


‘Thousands i electri oe are 
iberal vacations (as much 
‘as 30 days in some branches of 
the service). Positions open now 
_and other cities 
ca, Porto Rico, Hawaii 
td the Philippines, 
“Pull” and influence unneces- 
sary. Common school education 
‘ent as groundwork for most 
positions, “The, International 
srrespondence Schools will pre- 
Pare you right at home to pass 
your ‘Civil Service “examination 
with a high mark, 


ELECTRICAL 
ENGINEERING 
Complete Course in One Year 


ASME compete, une In Ele: 
ie totic eae 


‘und hold respon tecknial and execute 
Dron, "Coal on request 


BLIS: 


‘SCHOOL 


106 Takoma Ave., Washington, D.C. 
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KW TURES Mew Fy 


ELECTRICAL 


WIRES CATCH BIRDS’ SECRETS 


(Continued from pase 23) 


according to the hotness of the day. Tem- 
Perature of the egzs during incubation 
anges from ninety to 100 degrees depending 
tupon whether the mother bird is sitting on 
them or not. 

‘To learn facts about the body heat of 
birds, Dr. $. Charles Kendeigh, long an ass0- 
ciate’ at the bird research laboratory, has 
taken” their temperatures approximately 
720.000 times in the past four years. He has 
found that the body temperature of a 
Ihealthy specimen of perching song bird may 
shift Between 104 and 112 degrees F, in a 
Short time. Within a few minutes, a change 
ff two or three degrees may occur. Activity 
Quickly “raises temperature. Birds, it has 
been discovered, can stand considerable low 
ring of body heat without permanent dis- 
comfort, But a rise to 11S degrees F. is 
fatal. 


ONE uy Baers, ating to an old 
college friend, Dr. W. R. P. Emerson, 


| of Bastos, an authority oa child nutrition 


chods 


‘and the otiginator of child feeding 


eg ay rr 
| See? his sel 


ly of bird temperatures, the 
doctor became enthusiastic. 

‘we your results in my work," he 
periments can be made with birds 
That cannot. be performed. with childre 
because the body temperatures of birds can 
be above and below the points that would 
be fatal to a child. Also, the bind tempera- 
tures can be varied rapidly. Perhaps birds 
‘can abo be used in studying the effects of 

tigue, rage, fear, and other conditions on 
body temperature.” 

"X second mechanical watcher which Bald- 
win installed on his farm was called, at first, 
2 “wrenograph” because it was designed to 
five further information about a family of 
Saucy little wrens clove to the farmhouse 
Later, it was used for all kinds of birds and 
christened the “itograph.” 

‘The initial thermocouple apparatus ha 
rot been able to record visits of adult birds 
to the nests for feeding the young. Such 
Visits rarely lasted more than thirty seconds, 
fot sufficient to cause a measurable change 
In temperature, So. Dr. -Kendeigh set to 
Work to devise an automatic recorder of such 
vit, 

‘AL the nest he placed two perches, one 
futside “the bird house, the other inside. 
When the bird was away, the two perches, 
mounted as though they were the ends of 
4 miniature seesaw, were held horizontal by 
Springs. When one of the parent bi 
alighted on the outer perch, its weight caused 
that end to swing down. This closed an 
‘electrical contact. 


ACK in the laboratory, a recording pen. 

swung to one side, indicating om a mov- 
ing paper that the bird had depressed. the 
cuter perch. When the inside perch was 
fsecupled, the pen swung the other way’ 
Always the pen returns slowly to neutral 
position when the perch is level, 50 the 
Fecord indicated which perch was used first; 
that is, whether the bird was entering oF 
leaving’ the house. Also, the exact time of 
‘each movement was indicated on the graph. 

‘Thus, day and night, the itograph is able 
to keep on the job—compiling its record of 
interesting information, keeping tab on how 
‘often the young are fed, when the mother 
bird departs, when she returns, and bow 
Jong she is gone. 

‘One unique record was produced by a 
father bird tearing the Hining'from a nest 10 
carry it to a new homesite. So frequently 
‘did he enter and Jeave the bird bouse that 
the graph looked like a picket fence. 


Probably the most dificult piece of 
“inside information” that Baldwin ‘obtained 
was a record. of the heartbeats of wild 
birds under normal surroundings, It would 
bbe easy’ to capture a bird and count the 
flutterings of its heart. But. that would 
tell nothing about its normal rate of beating, 
What Baldwin wanted was 'a device that 
would enable him to hear the beating of 
bird's heart from a distance, Dr, Sawyer, 
of the Brush Laboratories, who had sug: 
ested the thermocouples, was consulted, 


JE_FIRST experimented with a caged 

canary, Placing a carbon microphone 
near by, he hooked this instrument to. an 
amplifier that fed into a radio loudspeaker, 
Then ‘he listened. Sound ‘came out of, the 
speaker but most of it was microphone hiss- 
ing. The scheme was unsatisfactory, So Dr, 
Sawyer attacked the problem {rom’ another 
angle. 

He substituted piezo-electric crystals for 
‘carbon grains in ‘the microphone, These 
‘mysterious erystalline forms produce electr- 
cal currents, often of considerable magnitude, 
When subjected to pressure or vibration, 
When this apparatus was placed near the 
perch where the canary” was hopping about, 
the rexular pounding of its heart could be 


itself that solved. 
refused to hop on 
‘Instead, it’ selected. the wooden 


its perch, 
rod that ‘connected the piezo-electric crystal 
to a paper cone intended to eatch the sound, 
Immediately from. the speaker issued the 


sound of the heartbeats, distinct and loud. 
By standing on the rod attached to the erys- 

the bird had established 1 direct sound 
path from its heart through the crystal and 
amplifier to the loudspeaker, 


Y SETTING up the crystal near the nest 

‘of a wild bird so that its wooden pck- 
‘up device was used as a. perch, the Neart= 
beats of the bird as it returned {rom a Might 
‘could be counted. Also, another count could 
be-made when the same bird felt the mest 
after resting. In the laboratory. office, it 
‘was posible to connect the amplifier to a 
device that automatically. kept a. permanent 
record. ‘The crystal microphone arrange- 
‘ment was found to be so sensitive that the 
noises of breathing and digestion could be 
Studied ‘as well as heartbeats 

“Many people believe that moving the ees 
‘or touching the neste of wild binds will cause 
them to leave the vicinity. When Baldwin 
began his work, he maintained that one of 
the first rules of success in studying birds is 
to disturb them as litte as possible. Now, 
however, after years of experimenting, he has 
found that when birds are familiar with the 
person who docs the work, they are not 
Frightened away even though the eggs and 
‘nests are handled constantly 

Tn fact, hundreds. of “exis, which were 
marked when first found, are carried to the 
laboratory “and carefully weighed. by the 
research assistants. If you were to © 
Crest Farm, you might observe Dr. Ken 
igh, for example, nonchalantly thrusting 
thermometers down the throats of young 
‘wrens while the mother bird stands patiently 
7, waiting until he is through. 

\tHillerest. Farm, Baldwin sometimes 
spends sixteen hours’ a day watching his 
feathered charges and examining the elabor- 
ate equipment that has turned his hobby 
into a. research experiment of far-reaching 
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WHY YOUR CAR NEEDS 
INSURANCE 


(Continued from page &2) 


uring cars again,” said 
“Auto lability Isnt to protect your 
It's to protect everything else you own, 
It doesn't make any difference whether you 
drive some old crock worth less than a 
hundred dollars or a brand-new bus in the 
two-thousand-dollar class. What you're try- 
ing to do with Kability insurance is protect 
yourself, not your car, Even It you only 
‘own a house worth five thousand dollars or 
fess or @ little private business you ‘need 
plenty’ of protection. “No matter how fittle 
you've got, you'll lose it if you get into an 
accident and the judgment is bigger than 
your policy 


TWAS talking to Sharples, the insurance 

agent, the other day,” ‘Gus went om, 
rand he showed me that even x policy’ that 
covers you for one hundred thousand dollars 
for a single person injured in am accident oF 
up to three hundred thousand. dollars (or 
several people only costs about a third more 
than the five-thousind, ten-thousand pro 
tection 

If you want to take a chance on going, 
without fire and theft protection on Your 
far, that’s not so tad, If the car is stolen 
or burns up, you, can't lone more than the 
Value of the ear.” 

Td like to see anyo 
Carton bragged. “No. thelt insurance 
me. Any’ crook that can solve the 
locks on this bus is wel 

Gus smiled. "There's 
Really locked! ea 
the way, how'd 

“One of those 

1 replied Ci 
damage at all.” 


"That's lucky for you, have 
had to pay for fixing the truck, 100," Gus 
commented. "Masbe nest time youl bust 


the rear end off one of thi m7 
dollar limousines, then you'll be in for i 
‘Well, what of it?" Cardon growled. “You 
just said these insurance birds let you pay 

the bill before they ante up a few 


blue ch 


fdime’s worth of husted parts on the other 
fellow's” car. "Of course, ordinarily "you 
aren't likely’ todo ‘more than a. thousand 
dollars worth of damage if you Bit a cx 


because the majority of cars on the 1 
today aren't worth muuch more. than that 
But there's other ways you can bu: 


things. 


“[RELLOW L know had something go wrong 

with his steering gear and. the “car 
swerved off the road, slewed across the sie: 
walk, crashed throuzh a plate plese winclow, 
nd ‘knocked the stufings out of fancy 
the window. Cost this bird Seventeen hun 
died dollars to square it, besides the hundred 
bucks he spent for a laever.” 

“If he'd been careful like T am," Cardon 
said, “he woulda have had’ bis steering 
rear {all apart that way. Well, 1 gues TM 
Fun down the street and do some errands 
while you're finishing the job—er—did 1 
hear. you say that ‘one. hundred thousand 
Hiabiity only’ costa ttle more than ten 


thousand?” 
“About a third. I think.” Gus replied. 
winking slyly at Joe Clark, his partner 


“Joe,” he abserved, after Cardon had gone, 
Til bet you a dollar azainst # busted spark 
pluz, that know-it-all comes back in an 
hour with the biggest policy: they write!” 
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IN LOS ANGELES 


You need GOOD TRAINING 
to earn BIG PAY! 
National Electrical School—a Million 
Dollar Institution—established in 1905 
—is recognized throughout the electrical 
industry as the foremost school of the 
‘West. Nasional gives you practical inten- 
sive training in all electrical branches. 
No age limit. No previous experience 
necessary. Life Scholarship priviléges. 
Unlimited training prepares you for big- 
ger opportunities. Start any time of the 
year. Individualinstruction under Experts. 
Qualify Quickly for Big Pay Jobs! 
We train you right in the shortest pasible 
time, Our condensed practical training in 
one of the best equipped schools in the 
country qualifies you as a Skilled Electri- 
cian. Don’t take a chance without this 
training. NOT a Correspondence Course! 
Don't Worry About Enough Money! 
‘We'll Help You 
If you are low on cash, we'll make it exsy 
for you to get National Training. We help 
you secure part-time jobs to earn living 
expenses while learning. Unlimited Life- 
time Employment Service assures pro} 
co-operation in gerting startedin the elec: 
trical game. The Electrical Industry needs 
you as soon as you can get this training 
—thar's why its easy for us to help you. 
‘Your RAILROAD FARE ALLOWED 
to Los Angeles! 
Well allow yous ralzoad fare from any poine 
ia the United States. Come West, ge tained, 
tojoylife,and makemore because youare qual. 
fied. This offer is made fora limited time only, 
10 encourage mien seeking the best waining 
NEW Descriptive Book Tells Everything! 
Fill oue coupon now—and mail ie today for 
fulldeailsof the greatesttier ever madeambi- 
tious mea, You'll never equal this 
rest offer—so send today for the 
Complete story. Mail chis Coupon ac 
GU), “once. ‘Get tamer and adirescs of 
many of our 25,000 Graduates, 


Cre or FREE BOOK Es 


INATIONAL, 
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CHEVROLET’S COOLING SYSTEM 
is designed for 
sustained high-speed driving 


‘Main illustration shows how water circulates through the radiator and com; 
‘eylinder of the Cheerolet engine. Inset illustrations above show (I) the 


‘eater pump. (2) The construction of the Cheerolet 


Drive a Chevrolet Six at top speed, hour after hour—in 
any kind of weather—and watch the heat 
the dash. Notice how consistently the Chevrolet engine 


\dicator on 


maintains the proper operating temperature. 

‘The reason for this performance lies in Chevrolet's 
cooling system—skilfully designed, highly efficient, in 
keeping with the latest principles of fine-car design. 
‘The Chevrolet radiator is of the cellular core type, 


Harrison hexagon design—with a maximum of cooling 
surface. It hold: 


in exceptionally large amount of water, 


the total capacity being 1134 quarts. 


‘The design of the cylinder block is unusual for a car of 
Chevrolet's low price. This block is so constructed that 
each one of the six cylinders and each one of the twelve 
valves is completely surrounded by water. This helps to 
keep the cylinders and valves from warping, and assures 


high operating efficiency at every speed. 


he Seo ete per ecco 
faved design of pap Nh papel 


Chevrolet has a positive propeller-type water pump, 
instead of the suction-type used on several other low- 
priced cars. This pump drivel a definite amount of 
water through the system at every speed—does not suck 
‘up steam at high apeeds, ion pumps. 
At a speed of 60 miles an hour, for instance, a total 


of 25 gallons of water a minute is d 


in the case of 


ven around the 
cylinders and valves, and through the radiator to keep 
the motor at efficient operating temperature. 


But this cooling system is only one example of Chevro- 
let's advanced design. There are dozeng more that every 
reader of Popular Science Monthly is sure to appreciate 
—the crankshaft, the pistons, the fuel and carburetion 
systems, the weatherproof brakes, the banjo-type axle, 
and the wood-and-steel Fisher body. 


Investigate the Chevrolet Six at your very first opportu- 
nity. You'll find a great deal to intesbst you—a great 


deal to admire—in this soundly-built low-priced car. 


Chevrolet prices range Jrom $475 to 1650, J. 0. bs Flint, Michigan. Special equipment extra. Chevrolet Mutur Company, Detroit, Michigan 


NEW CHEVROLET SIX 


The Great American Value 


Siraighs and Far 


—with a Face that’s FIT 


SEE HIM—in front of the crowd, Con- 
fident. Fit. He looks like a winner. He és, 

Looking like a winner takes a man far, 
world. And, because Williams 
ing Service gives face-firness, ic is a 
winner with millions of men. 

You know the Williams way. First, 
quick-action lather with your brush and 
Williams Shaving Cream. Cool. Moise. 
Generous, Good! for the face as well as the 
beard. Stingless, coo, and greascless. Pure 
and creamy-white. A standard of goodness 
for 90 years, 

Then, ready with the razor, and 
you'll find ie keen to go. Quickly your 
beard vanishes as the blade glides 
along. And that smooth, smiling face 


MALL THIS! 
It will show you the way to Face Fitmess 
‘Tue J. B, Wessases Cosmas, Derr PS-100 


Glastonbury, Conn. 


Canadian Address 9952 St. Patrick St., Montreal 


Tamm anxious to try Williams Shaving Service. Please send 
‘ne trial sizes of Williass Shaving Cream and Aqua Velva. 


in the mirror is yours! 
Now for the happy ending to this per 


fect shave—Williams Aqua Velva, Dash ic Williams 
over your face. Its pleasant tingle wakes up Luxury 
the sleepy tissues, helps to firm them, Shaving 
Aqua Velva tones the skin. Helps to care ‘a Cream 
for the unseen nicks and cuts. Holds the URGE Size 


natural, good complexion moisture 
and keeps the face as fic as Williams 
lather leaves i. 

Williams Shaving Service—for the 
man who would go straight and far. 
‘The man with the face that's Fit! 


WILLIAMS suavine LigUtDt 
Sharing Later in very nw form. Qtek 
(Mild, ast sha foe dees fromthe mame 
eye Ke bale ate yar Brahe And thre 
Jou rt. Great, ofr shampo. 


JUST NOTICE THE FINE SKINS OF MEN WHO USE 


Williams 


SHAVING CREAM——AQUA VELVA 


A great decision 


in any man's life. . 


Dills Best 


is America’s Best 


